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<400> 1 
aatgatatca 


aacctttcat 


accgatccct 


ccagtttcgt 


tttgataaaa 


ctagcaactc 


60 


tattaaactt 


tcttgctcta 


tcttatccca gcaaaatgaa 


aatgtttgtc 


acaatgtgtg 


120 


tgcaaaatga 


ttctagtttt 


tagaagtttt 


gttgaaaact 


gaaggaatcg 


catgattcag 


180 


cggatacaaa 


ccatgaatgt 


aacttactca 


cagcttatcc 


taaggataaa 


cacatattac 


240 


ccacaggata 


tatccacata 


tccacatact 


tattcaatat 


ttagtataag 


aacgtatatt 


300 


ccctacaata 


tctatacaca 


agtttattca 


cttatacaca 


gtaaattgtg 


cataaatcta 


360 


gagaaattca 


ctccaataca 


ttgaatcttt 


gaaaattatt 


tctatatata 


gaaggatttt 


420 


tttgaaactg 


agagaatatt 


ttaaaagttc 


gaaactctaa 


taattacaaa 


gaaacattta 


480 


tccagaaggg 


ggaaaacaga 


ttg aga aaa agt ate gtg cgc tat ttt gtt atg 


533 



Leu Arg Lys Ser lie Val Arg Tyr Phe Val Met 
1 ~ * 5 10 

get ttt att eta tta ttt gcg tta tec aca ttc etc ace gga gtg cag 
Ala Phe lie Leu Leu Phe Ala Leu Ser Thr Phe Leu Thr Gly Val Gin 
15 20 25 

gca act tec gtt ccc gat aaa aag teg cct gag ctt gag aaa get gaa 
Ala Thr Ser Val Pro Asp Lys Lys Ser Pro Glu Leu Glu Lys Ala Glu 
30 35 40 

ate tac ggt gat att gat gtg acg tct gat aaa cag acg acg gtt ate 
He Tyr Gly Asp He Asp Val Thr Ser Asp Lys Gin Thr Thr Val He 



581 



629 



677 



45 50 55 

gtg gaa ctg aaa gaa aag teg ctt gec gaa gca aaa gcg gac gga gaa 725 
Val Glu Leu Lys Glu Lys Ser Leu Ala Glu Ala Lys Ala Asp Gly Glu 
60 65 70 75 

aaa caa acg aag get tct eta aaa aca get cga age aaa gcg ctg aaa 773 
Lys Gin Thr Lys Ala Ser Leu Lys Thr Ala Arg Ser Lys Ala Leu Lys 
80 85 90 

aca ctt aaa aaa gcg aaa gta aac cgc gaa tac gac cgt gta ttt teg 821 
Thr Leu Lys Lys Ala Lys Val Asn Arg Glu Tyr Asp Arg Val Phe Ser 
95 100 105 

ggc ttt tct atg aaa ctg ccg gec agt gaa att cca aag ctg etc gee 869 
Gly Phe Ser Met Lys Leu Pro Ala Ser Glu lie Pro Lys Leu Leu Ala 
110 115 120 

gtc aag gaa gtt aaa gcg gtt tat cca aac gca act tac aaa cct gac 917 
Val Lys Glu Val Lys Ala Val Tyr Pro Asn Ala Thr Tyr Lys Pro Asp 
125 130 135 

age gta aaa gga aaa gac gtg aca ctt gca gca gac gec att tat cca 965 
Ser Val Lys Gly Lys Asp Val Thr Leu Ala Ala Asp Ala lie Tyr Pro 
140 145 150 155 

cag atg gat aaa agt gec ccg ttc ate gga gcg gat cag gca tgg aaa 1013 
Gin Met Asp Lys Ser Ala Pro Phe He Gly Ala Asp Gin Ala Trp Lys 
160 165 170 

teg ggc tat ace ggt aaa ggc att aag gta gee gtt att gat acg ggc 1061 
Ser Gly Tyr Thr Gly Lys Gly He Lys Val Ala Val He Asp Thr Gly 
175 180 185 

gtg gat tac ace cat ccc gac tta aag aat aat ttc ggc cca tat aag 1109 
Val Asp Tyr Thr His Pro Asp Leu Lys Asn Asn Phe Gly Pro Tyr Lys 
190 195 200 

ggc tat gac ttt gtg gat aat gat tat gat cca cag gaa aca ccg aca 1157 
Gly Tyr Asp Phe Val Asp Asn Asp Tyr Asp Pro Gin Glu Thr Pro Thr 
205 " 210 215 

ggc gac ccg cgc ggc gga gcg act gat cac ggc act cat gtt gca gga 1205 
Gly Asp Pro Arg Gly Gly Ala Thr Asp His Gly Thr His Val Ala Gly 
220 225 230 235 

aca ate gec gcg aac gga cag att aaa ggc gtg gcg cct gaa gca acg 1253 
Thr He Ala Ala Asn Gly Gin He Lys Gly Val Ala Pro Glu Ala Thr 
240 245 250 

ctt ctt get tac cgc gtg etc ggc ccc ggc ggc tea ggc aca ace gag 1301 
Leu Leu Ala Tyr Arg Val Leu Gly Pro Gly Gly Ser Gly Thr Thr Glu 
255 260 265 

aat gtg att gcg ggc att gaa aaa gee gtt gca gac gga gca aaa gtg 1349 
Asn Val He Ala Gly He Glu Lys Ala Val Ala Asp Gly Ala Lys Val 
270 275 280 



2 



atg aac etc tea ttg gga aat teg ctg aac age cct gat tat gca aca 1397 
Met Asn Leu Ser Leu Gly Asn Ser Leu Asn Ser Pro Asp Tyr Ala Thr 
285 290 295 

age ate gca ctg gac tgg gcg atg get gaa ggg gtt gtc gee gtt acg 1445 
Ser He Ala Leu Asp Trp Ala Met Ala Glu Gly Val Val Ala Val Thr 
300 305 310 315 

tea aac ggt aac age gga ccg gaa aac tgg acg gtc ggc teg ccg gga 1493 
Ser Asn Gly Asn Ser Gly Pro Glu Asn Trp Thr Val Gly Ser Pro Gly 
320 325 330 

aca tea agg gtt gcg att tec gtc ggc gca tea cag ctt ccg tat aat 1541 
Thr Ser Arg Val Ala He Ser Val Gly Ala Ser Gin Leu Pro Tyr Asn 
335 340 345 

gag tat teg gtg acg ctt cct teg tat tea tea gca aag gtg atg gga 1589 
Glu Tyr Ser Val Thr Leu Pro Ser Tyr Ser Ser Ala Lys Val Met Gly 
350 355 360 

tac caa gag gaa aag gat ctt gaa gca ttg aac ggt caa gag gtg gaa 1637 
Tyr Gin Glu Glu Lys Asp Leu Glu Ala Leu Asn Gly Gin Glu Val Glu 
365 370 375 

etc gtt gaa gee ggc etc gga caa get gac gat ttc tea ggc aaa gat 1685 
Leu Val Glu Ala Gly Leu Gly Gin Ala Asp Asp Phe Ser Gly Lys Asp 
380 " 385 390 395 

gtg aaa gga aaa gtt gcg gtt ate cag aga ggc gtc ata cca ttt gtt 1733 
Val Lys Gly Lys Val Ala Val He Gin Arg Gly Val He Pro Phe Val 
400 405 410 

gat aag get gaa aat gee aaa aac gee ggc get ate gga gee gtg att 1781 
Asp Lys Ala Glu Asn Ala Lys Asn Ala Gly Ala He Gly Ala Val He 
415 420 425 

tac aat aat gca aca ggg gaa ate gag gca aac gtc atg ggg atg gee 1829 
Tyr Asn Asn Ala Thr Gly Glu He Glu Ala Asn Val Met Gly Met Ala 
430 435 440 

gta ccg ace gtc aaa ttg tea aaa gaa gag ggc gaa aag ctt gtt caa 1877 
Val Pro Thr Val Lys Leu Ser Lys Glu Glu Gly Glu Lys Leu Val Gin 
445 450 455 

cag ate aaa gaa ggg aaa cac tec gtt gtc ttt tct ttc aaa ttg gac 1925 
Gin He Lys Glu Gly Lys His Ser Val Val Phe Ser Phe Lys Leu Asp 
460 465 470 475 

aaa aag ctg ggg gaa aca att gee tea ttc teg tec cgc ggg cct gtc 1973 
Lys Lys Leu Gly Glu Thr He Ala Ser Phe Ser Ser Arg Gly Pro Val 
480 485 490 

atg gat aca tgg atg att aaa cct gac gtt tea gcg cca ggc gtc aac 2021 
Met Asp Thr Trp Met He Lys Pro Asp Val Ser Ala Pro Gly Val Asn 
495 500 505 



3 



ate gtc age acc att ccg ace cac gat ccg aaa aac ccg tac ggt tac 2069 
lie Val Ser Thr lie Pro Thr His Asp Pro Lys Asn Pro Tyr Gly Tyr 
510 515 520 

ggt tea aaa cag gga aca age atg get tec ccg cat gtc gcg gga acg 2117 
Gly Ser Lys Gin Gly Thr Ser Met Ala Ser Pro His Val Ala Gly Thr 
525 530 535 

gca gec ata tta aag cag gec aaa ccg gat tgg acg cct gag caa ate 2165 
Ala Ala lie Leu Lys Gin Ala Lys Pro Asp Trp Thr Pro Glu Gin lie 
540 545 550 555 

aaa ggc gta ctg atg aat acg gcg gaa aaa ctg acg gat gaa aat gga 2213 
Lys Gly Val Leu Met Asn Thr Ala Glu Lys Leu Thr Asp Glu Asn Gly 
560 565 570 

aag cct etc cct cac aat acg caa gga gcg ggc age ate cgc ate atg 2261 
Lys Pro Leu Pro His Asn Thr Gin Gly Ala Gly Ser lie Arg lie Met 
575 580 585 

gag gee ctt aaa get tea tec att gta acg ccg ggc age cat tea tac 2309 
Glu Ala Leu Lys Ala Ser Ser He Val Thr Pro Gly Ser His Ser Tyr 
590 595 600 

gga aca ttc ctg aaa gac aaa ggg aaa cag acg aaa aaa caa gcg ttc 2357 
Gly Thr Phe Leu Lys Asp Lys Gly Lys Gin Thr Lys Lys Gin Ala Phe 
605 610 615 

acg att gaa aac ctt tct tea cac aga aaa gee tat cag etc gaa tac 2405 
Thr He Glu Asn Leu Ser Ser His Arg Lys Ala Tyr Gin Leu Glu Tyr 
620 625 630 635 

tec ttt aaa gga acg ggc ate acg gta tea gga acg gaa cga gtc gtg 24 53 

Ser Phe Lys Gly Thr Gly He Thr Val Ser Gly Thr Glu Arg Val Val 
640 645 650 

gta ccg gee aat caa aca ggt aaa gca gcg gca aaa gta acc gtc aat 2 5 01 

Val Pro Ala Asn Gin Thr Gly Lys Ala Ala Ala Lys Val Thr Val Asn 
655 660 665 

tec gcg aaa acg aaa gca ggc aca tat gaa ggc acg gtt tac ate cgt 2549 
Ser Ala Lys Thr Lys Ala Gly Thr Tyr Glu Gly Thr Val Tyr He Arg 
670 675 680 

gaa gac gga aga aaa gtc gec gaa ate ccg etc eta ttg ate gtc aaa 2597 
Glu Asp Gly Arg Lys Val Ala Glu He Pro Leu Leu Leu He Val Lys 
685 690 695 

gag cca gac tac ccg cgc gtc aca tec gta aca gtt gaa ccg gga gca 2645 
Glu Pro Asp Tyr Pro Arg Val Thr Ser Val Thr Val Glu Pro Gly Ala 
700 705 710 715 

aag cag ggc get tac acg ate gaa gec tac ctg ccg ggc ggg get gaa 2 6 93 

Lys Gin Gly Ala Tyr Thr He Glu Ala Tyr Leu Pro Gly Gly Ala Glu 
720 725 730 

gag etc gca ttt etc gtc tat gat gaa aac ctg aac ctt etc ggc cag 2741 
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Glu Leu Ala Phe Leu Val Tyr Asp Glu Asn Leu Asn Leu Leu Gly Gin 
735 740 745 

gcc ggc gtt tac aaa aac cag ggc aaa ggc tat caa tct tat caa tgg 2789 
Ala Gly Val Tyr Lys Asn Gin Gly Lys Gly Tyr Gin Ser Tyr Gin Trp 
750 755 760 

aac ggc aaa ate aat gac gcc gca tec ctt aag tec gga aaa tac tat 2837 
Asn Gly Lys He Asn Asp Ala Ala Ser Leu Lys Ser Gly Lys Tyr Tyr 
765 770 775 

atg ctt gcc tat gca tec gcc aaa ggg aaa tea age tac gta ttg acg 2885 
Met Leu Ala Tyr Ala Ser Ala Lys Gly Lys Ser Ser Tyr Val Leu Thr 
780 785 790 795 

gaa gac cct ttt ate gtc gaa taatgacaag ccttgttgag aaccactcaa 2936 
Glu Asp Pro Phe He Val Glu 
800 



caaggctttt 


ttatgttaaa 


ataeggataa 


tgcgttcagg agaagctccc 


ccttctcttc 


2996 


aaaacgtgaa 


aaaagcaatc 


ggaggacatc 


gtgtatatgc tttcttttat 


egtattatte 


3056 


ggcttatcct 


tcattattgt 


ctgetttata 


tttttcacga ttttgtactt 


cgccgtcaac 


3116 


ctgeagaage 


gcgagcccaa 


gecttttcaa 


aaagctgegg ageaaacegt 


cgataccatc 


3176 


atcctcattc 


cgatcagctg 


gctgtttacc 


gctttataca tatgeattet 


gtttattctt 


3236 


ttcccaatcc 


gecattttet 


cgattttttt 


cagcaaaaac gctaaattga ctgatgaaac 


3296 


gcttcggcca 


geagceggta 


tgaatccaat 


ctgtcttgaa aatcgtgggt 


gatcgtcacc 


3356 


gecatgattt 


cgtccgttcc 


gtaagcgccg 


gccagttcaa gcagctgtt 




3405 



<210> 2 

<211> 802 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 2 

Leu Arg Lys Ser He Val Arg Tyr Phe Val Met Ala Phe He Leu Leu 
1 5 10 15 



Phe Ala Leu Ser Thr Phe Leu Thr Gly Val Gin Ala Thr Ser Val Pro 
20 25 30 



Asp Lys Lys Ser Pro Glu Leu Glu Lys Ala Glu He Tyr Gly Asp He 
35 40 45 



Asp Val Thr Ser Asp Lys Gin Thr Thr Val He Val Glu Leu Lys Glu 
50 55 60 
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Lys Ser Leu Ala Glu Ala Lys Ala Asp Gly Glu Lys Gin Thr Lys Ala 
65 70 75 80 



Ser Leu Lys Thr Ala Arg Ser Lys Ala Leu Lys Thr Leu Lys Lys Ala 
85 90 95 



Lys Val Asn Arg Glu Tyr Asp Arg Val Phe Ser Gly Phe Ser Met Lys 
100 105 110 



Leu Pro Ala Ser Glu lie Pro Lys Leu Leu Ala Val Lys Glu Val Lys 
115 120 125 



Ala Val Tyr Pro Asn Ala Thr Tyr Lys Pro Asp Ser Val Lys Gly Lys 
130 135 140 



Asp Val Thr Leu Ala Ala Asp Ala lie Tyr Pro Gin Met Asp Lys Ser 
145 150 155 160 



Ala Pro Phe lie Gly Ala Asp Gin Ala Trp Lys Ser Gly Tyr Thr Gly 
165 170 175 



Lys Gly He Lys Val Ala Val He Asp Thr Gly Val Asp Tyr Thr His 
180 185 190 



Pro Asp Leu Lys Asn Asn Phe Gly Pro Tyr Lys Gly Tyr Asp Phe Val 
195 200 205 



Asp Asn Asp Tyr Asp Pro Gin Glu Thr Pro Thr Gly Asp Pro Arg Gly 
210 215 220 



Gly Ala Thr Asp His Gly Thr His Val Ala Gly Thr He Ala Ala Asn 
225 230 235 240 



Gly Gin He Lys Gly Val Ala Pro Glu Ala Thr Leu Leu Ala Tyr Arg 
245 250 255 



Val Leu Gly Pro Gly Gly Ser Gly Thr Thr Glu Asn Val He Ala Gly 
260 265 270 



He Glu Lys Ala Val Ala Asp Gly Ala Lys Val Met Asn Leu Ser Leu 
275 280 285 
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Gly Asn Ser Leu Asn Ser Pro Asp Tyr Ala Thr Ser lie Ala Leu Asp 
290 295 300 



Trp Ala Met Ala Glu Gly Val Val Ala Val Thr Ser Asn Gly Asn Ser 
305 310 315 320 



Gly Pro Glu Asn Trp Thr Val Gly Ser Pro Gly Thr Ser Arg Val Ala 
325 330 335 



lie Ser Val Gly Ala Ser Gin Leu Pro Tyr Asn Glu Tyr Ser Val Thr 
340 345 350 



Leu Pro Ser Tyr Ser Ser Ala Lys Val Met Gly Tyr Gin Glu Glu Lys 
355 360 365 



Asp Leu Glu Ala Leu Asn Gly Gin Glu Val Glu Leu Val Glu Ala Gly 
370 375 380 



Leu Gly Gin Ala Asp Asp Phe Ser Gly Lys Asp Val Lys Gly Lys Val 
385 390 395 400 



Ala Val lie Gin Arg Gly Val lie Pro Phe Val Asp Lys Ala Glu Asn 
405 410 415 



Ala Lys Asn Ala Gly Ala He Gly Ala Val He Tyr Asn Asn Ala Thr 
420 425 430 



Gly Glu He Glu Ala Asn Val Met Gly Met Ala Val Pro Thr Val Lys 
435 440 445 



Leu Ser Lys Glu Glu Gly Glu Lys Leu Val Gin Gin He Lys Glu Gly 
450 455 460 



Lys His Ser Val Val Phe Ser Phe Lys Leu Asp Lys Lys Leu Gly Glu 
465 470 475 480 



Thr He Ala Ser Phe Ser Ser Arg Gly Pro Val Met Asp Thr Trp Met 
485 490 495 



He Lys Pro Asp Val Ser Ala Pro Gly Val Asn He Val Ser Thr He 
500 505 510 
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Pro Thr His Asp Pro Lys Asn Pro Tyr Gly Tyr Gly Ser Lys Gin Gly 
515 520 525 



Thr Ser Met Ala Ser Pro His Val Ala Gly Thr Ala Ala lie Leu Lys 
530 535 540 



Gin Ala Lys Pro Asp Trp Thr Pro Glu Gin He Lys Gly Val Leu Met 
545 " 550 555 560 



Asn Thr Ala Glu Lys Leu Thr Asp Glu Asn Gly Lys Pro Leu Pro His 
565 570 575 



Asn Thr Gin Gly Ala Gly Ser He Arg He Met Glu Ala Leu Lys Ala 
580 585 590 



Ser Ser He Val Thr Pro Gly Ser His Ser Tyr Gly Thr Phe Leu Lys 
595 600 605 



Asp Lys Gly Lys Gin Thr Lys Lys Gin Ala Phe Thr He Glu Asn Leu 
610 615 620 



Ser Ser His Arg Lys Ala Tyr Gin Leu Glu Tyr Ser Phe Lys Gly Thr 
625 630 635 640 



Gly He Thr Val Ser Gly Thr Glu Arg Val Val Val Pro Ala Asn Gin 
645 650 655 



Thr Gly Lys Ala Ala Ala Lys Val Thr Val Asn Ser Ala Lys Thr Lys 
660 665 670 



Ala Gly Thr Tyr Glu Gly Thr Val Tyr He Arg Glu Asp Gly Arg Lys 
675 680 685 



Val Ala Glu He Pro Leu Leu Leu He Val Lys Glu Pro Asp Tyr Pro 
690 695 700 



Arg Val Thr Ser Val Thr Val Glu Pro Gly Ala Lys Gin Gly Ala Tyr 
705 710 715 720 



Thr He Glu Ala Tyr Leu Pro Gly Gly Ala Glu Glu Leu Ala Phe Leu 
725 730 735 



Val Tyr Asp Glu Asn Leu Asn Leu Leu Gly Gin Ala Gly Val Tyr Lys 
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740 745 750 



Asn Gin Gly Lys Gly Tyr Gin Ser Tyr Gin Trp Asn Gly Lys lie Asn 
755 760 765 



Asp Ala Ala Ser Leu Lys Ser Gly Lys Tyr Tyr Met Leu Ala Tyr Ala 
770 775 780 



Ser Ala Lys Gly Lys Ser Ser Tyr Val Leu Thr Glu Asp Pro Phe He 
785 790 795 800 



Val Glu 



<210> 3 

<211> 2918 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (2573) 

<400> 3 

ctggtttaca ttcggcggct acggtgcgga gaatgttcat cctttttttg agctgtcggg 60 

ttctcccctc tggtttgttg tctcacgcct gttcattgac tggtggtcgc tttgctttct 120 

gatttttctc ggcttggcgg gagtgctgat cgcaaagaaa gagcagcttg ctctatggct 180 

gccgcttgcg tggtcctcgg gtttaatgct ccttttcaaa ttcaatatat cctttaaagg 240 

gctgctcccg ggggaaggca tgctgttgtc catccatgca gcaggagctt ccccgattct 300 

ggccgcatca gtcagcgaag gtgcagtttt cgtattatgg ctgatttcat atgtggcgac 360 

cgccaaaaaa taggattcct catattgctg tcttaatctc cgcagagggt ctgccgtttt 420 
ttccttcccg cttgtttaaa tcctcctctt tttcctcata atgataagaa cattttattt 



480 



atccgggagg agatttgaac atg gac ata atg acg gac aag egg gtc cgt tta 533 

Met Asp He Met Thr Asp Lys Arg Val Arg Leu 
1 5 10 

acc ate aag acg ata cgc gca ttt ttg ttc atg gga gca ttg atg ctg 581 
Thr He Lys Thr He Arg Ala Phe Leu Phe Met Gly Ala Leu Met Leu 
15 20 25 



ate ttc ctt tea ate gtt gtc atg acg gtg gtc ttg gcg gec aaa tgg 
He Phe Leu Ser He Val Val Met Thr Val Val Leu Ala Ala Lys Trp 
30 35 40 



629 



9 




caa ggc get cct teg att cag gtg ccg agg tct acc gtg ctg tat gac 677 
Gin Gly Ala Pro Ser lie Gin Val Pro Arg Ser Thr Val Leu Tyr Asp 
45 50 55 

gga age gga aag caa atg ggg gaa acg cat tac ggg caa aag egg tac 725 
Gly Ser Gly Lys Gin Met Gly Glu Thr His Tyr Gly Gin Lys Arg Tyr 
60 65 70 75 

tgg gtt teg ctg aag aac ate aat ccc gca gtc ate gat gee acg ctt 773 
Trp Val Ser Leu Lys Asn lie Asn Pro Ala Val lie Asp Ala Thr Leu 
80 85 90 

gee gtt gaa gac egg aac ttt ttc egg cac cac ggc ttt gac tat atg 821 
Ala Val Glu Asp Arg Asn Phe Phe Arg His His Gly Phe Asp Tyr Met 
95 100 105 

agg atg ggc ggc gec etc att gee gat tta aag gcg atg tec aaa gtt 869 
Arg Met Gly Gly Ala Leu He Ala Asp Leu Lys Ala Met Ser Lys Val 
110 115 12 0 

cag gga gee age acc ate acc cag caa tat gcg aga aac etc tac etc 917 
Gin Gly Ala Ser Thr He Thr Gin Gin Tyr Ala Arg Asn Leu Tyr Leu 
125 130 135 

ggc cac gat aaa aca tgg aaa aga aag tgg aat gaa get ttt tat acg 965 
Gly His Asp Lys Thr Trp Lys Arg Lys Trp Asn Glu Ala Phe Tyr Thr 
140 145 150 155 

ata agg ctt gaa caa aac tac aca aag aaa gat att ttg gaa ggc tat 1013 
He Arg Leu Glu Gin Asn Tyr Thr Lys Lys Asp He Leu Glu Gly Tyr 
160 165 170 



tta aat acg att tat tac ggg cat gga gca tac gga ate gaa gcg get 
Leu Asn Thr He Tyr Tyr Gly His Gly Ala Tyr Gly He Glu Ala Ala 
175 180 185 



ttt gtc aat gaa aaa aaa gcg aaa gaa cgc cag gaa atg ate ctg aca 
Phe Val Asn Glu Lys Lys Ala Lys Glu Arg Gin Glu Met He Leu Thr 
220 225 230 235 



1061 



tec egg ctg tat ttt ggc aag egg gee aaa gat ate aat acg gcg gag 1109 
Ser Arg Leu Tyr Phe Gly Lys Arg Ala Lys Asp He Asn Thr Ala Glu 
190 195 200 

get gca atg ctt gec ggc att cca aag ggt cct tea gtt tat teg ccc 1157 
Ala Ala Met Leu Ala Gly He Pro Lys Gly Pro Ser Val Tyr Ser Pro 
205 210 215 



1205 



atg atg gag aaa caa aac aag ctg acg gaa atg cag gcg gca gca ctg 1253 
Met Met Glu Lys Gin Asn Lys Leu Thr Glu Met Gin Ala Ala Ala Leu 
240 245 250 

aaa aaa atg ccg etc cgc ttt gaa aaa cag gat aag caa aca acc gaa 1301 
Lys Lys Met Pro Leu Arg Phe Glu Lys Gin Asp Lys Gin Thr Thr Glu 
255 260 265 



10 



aaa acc get ccg tac ttt tat gac gaa get gtt aaa gaa att teg cga 1349 
Lys Thr Ala Pro Tyr Phe Tyr Asp Glu Ala Val Lys Glu lie Ser Arg 
270 275 280 

ttg ctg cgt ttg acg ccg gag caa gcg gaa aca ggc ggc tac aac gta 1397 
Leu Leu Arg Leu Thr Pro Glu Gin Ala Glu Thr Gly Gly Tyr Asn Val 
285 290 295 

ttc acc acg etc aac ccg cgt etc caa aaa att gec gag gat acg ate 1445 
Phe Thr Thr Leu Asn Pro Arg Leu Gin Lys He Ala Glu Asp Thr He 
300 305 310 315 

gaa cac acg ata gat teg tea tec gac att cag gcg gga ttt gca gcg 1493 
Glu His Thr He Asp Ser Ser Ser Asp He Gin Ala Gly Phe Ala Ala 
320 325 330 

ate aac ccg tec gac ggc age gtt etc gcg ctt gtc gga gga cgc gac 1541 
He Asn Pro Ser Asp Gly Ser Val Leu Ala Leu Val Gly Gly Arg Asp 
335 340 345 

tac gaa aaa age cct ttt aac cgc gta acg cag get atg egg cag ccc 1589 
Tyr Glu Lys Ser Pro Phe Asn Arg Val Thr Gin Ala Met Arg Gin Pro 
350 355 360 

ggc tec acc atg aag cct ttc ctt tat tat teg gcg gtt caa aac ggc 1637 
Gly Ser Thr Met Lys Pro Phe Leu Tyr Tyr Ser Ala Val Gin Asn Gly 
365 370 375 

ttt aca ccg gee acc cga atg agg age gcg gaa acg aca ttt gag etc 1685 
Phe Thr Pro Ala Thr Arg Met Arg Ser Ala Glu Thr Thr Phe Glu Leu 
380 385 390 395 

ggg caa ggc age get tat tec ccg age aac tat cac ggc tat tat gca 1733 
Gly Gin Gly Ser Ala Tyr Ser Pro Ser Asn Tyr His Gly Tyr Tyr Ala 
400 405 410 

gac ggt ccg ate acg ctt ctg cag gca ctg get ttg tec gat aac att 1781 
Asp Gly Pro He Thr Leu Leu Gin Ala Leu Ala Leu Ser Asp Asn He 
415 420 425 



tac gee gtg aaa acc cac ctt ttc etc ggc atg gac aaa ctg att gat 
Tyr Ala Val Lys Thr His Leu Phe Leu Gly Met Asp Lys Leu He Asp 
430 435 440 



acg aaa att acc gat ccg aac ggg aag gtt ctt tat gaa aaa ccg aag 

11 



1829 



gee gca aag caa ttc ggc ate aac age ccg ctg caa aaa gtg ccg teg 1877 
Ala Ala Lys Gin Phe Gly He Asn Ser Pro Leu Gin Lys Val Pro Ser 
445 450 455 

ctt gcg etc gga aca tec cct gtg aag ccg att gaa atg gtg aac gga 1925 
Leu Ala Leu Gly Thr Ser Pro Val Lys Pro He Glu Met Val Asn Gly 
460 " 465 470 475 

tac gee atg ttt gec aac ggc ggg aaa aaa ate gaa cct tec ttt att 1973 
Tyr Ala Met Phe Ala Asn Gly Gly Lys Lys He Glu Pro Ser Phe He 
480 485 490 



2021 



Thr Lys lie Thr Asp Pro Asn Gly Lys Val Leu Tyr Glu Lys Pro Lys 
495 500 505 

egg age aaa caa ate ctt gac cca aaa gcg get ttt ate acg gcg aac 2069 
Arg Ser Lys Gin lie Leu Asp Pro Lys Ala Ala Phe lie Thr Ala Asn 
510 515 520 

atg atg age ggg atg ttc gac aaa tea etc aac ggc tat aca tct gtt 2117 
Met Met Ser Gly Met Phe Asp Lys Ser Leu Asn Gly Tyr Thr Ser Val 
525 530 535 

ace ggc egg acg ate gca gat cag ctg acg cgc cga tac gee gga aaa 2165 
Thr Gly Arg Thr lie Ala Asp Gin Leu Thr Arg Arg Tyr Ala Gly Lys 
540 545 550 555 

teg gga acg acc age ace gac age tgg atg ate ggc ttt tat ccc ggt 2213 
Ser Gly Thr Thr Ser Thr Asp Ser Trp Met lie Gly Phe Tyr Pro Gly 
560 565 570 

ctt get tea ggc gtg tgg acg gga tat gac aaa gag egg aca ate gat 2261 
Leu Ala Ser Gly Val Trp Thr Gly Tyr Asp Lys Glu Arg Thr lie Asp 
575 580 585 

gee gtc gca gag aaa aac tat gee aaa caa att tgg get gag ttt atg 23 09 

Ala Val Ala Glu Lys Asn Tyr Ala Lys Gin lie Trp Ala Glu Phe Met 
590 595 600 

gaa aaa gcg ctt gaa gac gcg ccc gee gca get tta atg ccg cct gaa 2357 
Glu Lys Ala Leu Glu Asp Ala Pro Ala Ala Ala Leu Met Pro Pro Glu 
605 610 615 

99C gtg aaa ggg atg tac ate gac ccg get aca ggt tat gcg gcg gcg 2405 
Gly Val Lys Gly Met Tyr lie Asp Pro Ala Thr Gly Tyr Ala Ala Ala 
620 625 630 635 

ccc age tgc ccg tec aaa tat ttc get tat ttt ate aaa ggt act gaa 2453 
Pro Ser Cys Pro Ser Lys Tyr Phe Ala Tyr Phe lie Lys Gly Thr Glu 
640 645 650 

ccc gag cag gtt tgc tat gga aag gaa ate tat aag gag caa aac gee 2501 
Pro Glu Gin Val Cys Tyr Gly Lys Glu lie Tyr Lys Glu Gin Asn Ala 
655 660 665 

ggg cac gaa aag ccc gee get ccc ccc cat aag egg caa aag tgg tgg 254 9 

Gly His Glu Lys Pro Ala Ala Pro Pro His Lys Arg Gin Lys Trp Trp 
670 675 680 

gaa aaa tgg ttt aaa aaa gga gaa taaacttttt agggggatag acgaaccccc 2603 
Glu Lys Trp Phe Lys Lys Gly Glu 
685 690 

eggacttcat ggcagtcegg ggggtttttc etattgetgg agcagtccct ttttcagctc 2663 

gtctgatgaa cggtcccaaa gcccttgatc atggtttttc agaaaategg caagaacgeg 2723 

cttagaacct tcatccatat gctcgacgat aatcttccgc ttcatcgact tatccattaa 2783 
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attgacgtgc tccggaagcg atttgtagcc gcggcggatg cttctgtcga ccgtcatttc 2843 
gcatgccgtc acacccgcat aataagggcc ttcttccctg cggtcgatcg taacccacac 2903 
aagccagtaa ggttt 2918 



<210> 4 
<211> 691 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 4 

Met Asp He Met Thr Asp Lys Arg Val Arg Leu Thr He Lys Thr He 
15 10 15 



Arg Ala Phe Leu Phe Met Gly Ala Leu Met Leu He Phe Leu Ser He 
20 25 30 



Val Val Met Thr Val Val Leu Ala Ala Lys Trp Gin Gly Ala Pro Ser 
35 40 45 



He Gin Val Pro Arg Ser Thr Val Leu Tyr Asp Gly Ser Gly Lys Gin 
50 55 60 



Met Gly Glu Thr His Tyr Gly Gin Lys Arg Tyr Trp Val Ser Leu Lys 
65 ' 70 75 80 



Asn He Asn Pro Ala Val He Asp Ala Thr Leu Ala Val Glu Asp Arg 
85 90 95 



Asn Phe Phe Arg His His Gly Phe Asp Tyr Met Arg Met Gly Gly Ala 
100 105 110 



Leu He Ala Asp Leu Lys Ala Met Ser Lys Val Gin Gly Ala Ser Thr 
115 120 125 



He Thr Gin Gin Tyr Ala Arg Asn Leu Tyr Leu Gly His Asp Lys Thr 
130 135 140 



Trp Lys Arg Lys Trp Asn Glu Ala Phe Tyr Thr He Arg Leu Glu Gin 
145 ~ ' 150 155 160 



Asn Tyr Thr Lys Lys Asp He Leu Glu Gly Tyr Leu Asn Thr He Tyr 
165 170 175 
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Tyr Gly His Gly Ala Tyr Gly He Glu Ala Ala Ser Arg Leu Tyr Phe 
180 185 190 



Gly Lys Arg Ala Lys Asp He Asn Thr Ala Glu Ala Ala Met Leu Ala 
195 200 205 



Gly He Pro Lys Gly Pro Ser Val Tyr Ser Pro Phe Val Asn Glu Lys 
210 215 220 



Lys Ala Lys Glu Arg Gin Glu Met He Leu Thr Met Met Glu Lys Gin 
225 2 230 235 240 



Asn Lys Leu Thr Glu Met Gin Ala Ala Ala Leu Lys Lys Met Pro Leu 
245 250 255 



Arg Phe Glu Lys Gin Asp Lys Gin Thr Thr Glu Lys Thr Ala Pro Tyr 
260 265 270 



Phe Tyr Asp Glu Ala Val Lys Glu He Ser Arg Leu Leu Arg Leu Thr 
275 280 285 



Pro Glu Gin Ala Glu Thr Gly Gly Tyr Asn Val Phe Thr Thr Leu Asn 
290 295 300 



Pro Arg Leu Gin Lys He Ala Glu Asp Thr He Glu His Thr He Asp 
305 " 310 315 320 



Ser Ser Ser Asp He Gin Ala Gly Phe Ala Ala He Asn Pro Ser Asp 
325 330 335 



Gly Ser Val Leu Ala Leu Val Gly Gly Arg Asp Tyr Glu Lys Ser Pro 
340 345 350 



Phe Asn Arg Val Thr Gin Ala Met Arg Gin Pro Gly Ser Thr Met Lys 
355 360 365 



Pro Phe Leu Tyr Tyr Ser Ala Val Gin Asn Gly Phe Thr Pro Ala Thr 
370 375 380 



Arg Met Arg Ser Ala Glu Thr Thr Phe Glu Leu Gly Gin Gly Ser Ala 
385 390 395 400 
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Tyr Ser Pro Ser Asn Tyr His Gly Tyr Tyr Ala Asp Gly Pro lie Thr 
405 410 415 



Leu Leu Gin Ala Leu Ala Leu Ser Asp Asn lie Tyr Ala Val Lys Thr 
420 425 430 



His Leu Phe Leu Gly Met Asp Lys Leu lie Asp Ala Ala Lys Gin Phe 
435 440 445 



Gly He Asn Ser Pro Leu Gin Lys Val Pro Ser Leu Ala Leu Gly Thr 
450 455 460 



Ser Pro Val Lys Pro He Glu Met Val Asn Gly Tyr Ala Met Phe Ala 
465 470 475 480 



Asn Gly Gly Lys Lys He Glu Pro Ser Phe He Thr Lys He Thr Asp 
485 490 495 



Pro Asn Gly Lys Val Leu Tyr Glu Lys Pro Lys Arg Ser Lys Gin He 
500 505 510 



Leu Asp Pro Lys Ala Ala Phe lie Thr Ala Asn Met Met Ser Gly Met 
515 520 525 



Phe Asp Lys Ser Leu Asn Gly Tyr Thr Ser Val Thr Gly Arg Thr He 
530 535 540 



Ala Asp Gin Leu Thr Arg Arg Tyr Ala Gly Lys Ser Gly Thr Thr Ser 
545 ~ 550 555 560 



Thr Asp Ser Trp Met He Gly Phe Tyr Pro Gly Leu Ala Ser Gly Val 
565 570 575 



Trp Thr Gly Tyr Asp Lys Glu Arg Thr He Asp Ala Val Ala Glu Lys 
580 585 590 



Asn Tyr Ala Lys Gin He Trp Ala Glu Phe Met Glu Lys Ala Leu Glu 
595 600 605 



Asp Ala Pro Ala Ala Ala Leu Met Pro Pro Glu Gly Val Lys Gly Met 
610 615 620 



Tyr He Asp Pro Ala Thr Gly Tyr Ala Ala Ala Pro Ser Cys Pro Ser 
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625 630 635 640 



Lys Tyr Phe Ala Tyr Phe lie Lys Gly Thr Glu Pro Glu Gin Val Cys 
645 650 655 



Tyr Gly Lys Glu lie Tyr Lys Glu Gin Asn Ala Gly His Glu Lys Pro 
660 665 670 



Ala Ala Pro Pro His Lys Arg Gin Lys Trp Trp Glu Lys Trp Phe Lys 
675 680 685 



Lys Gly Glu 
690 



<210> 5 

<211> 2734 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (362) . . (2236) 

<400> 5 

ttcggaatcg cacttggcgg gatgattccc tgcatcaccg ctttaatccg ggttgaatca 60 

ccggggccta tacaaggaga agtgcttggc tataatgtaa gtttcagatt tttaggcaat 120 

gtcatcggcc cggtgctcgg cggcatcctt tccagctttt tcggtatttc ttccgccttt 180 

tacgcaactg cagtcctctt tttcggcgga gcatgccttc tgatgttcca aaggtcccag 240 

caaaaaaaat cagaggcgaa agcaagctga aatcggataa aaaaactgcc aatctatcaa 3 00 

attatccttc tcgatatcca aaaagaatgg tacgatatgg ctagaattta gcgaaaagag 360 

a gtg aca aag ttg cgt tea ttt ttt gga tgg att ttt ctg ttg atg tta 409 
Val Thr Lys Leu Arg Ser Phe Phe Gly Trp lie Phe Leu Leu Met Leu 
1 ^ 5 ~ 10 15 

ata cct ata ttt gtc ttt acc tta atg gec tec ggc egg gaa get cag 457 
lie Pro lie Phe Val Phe Thr Leu Met Ala Ser Gly Arg Glu Ala Gin 
20 25 30 

aat atg aag cct etc gat cag gtg etc gat gag aag ate aat ata aag 505 
Asn Met Lys Pro Leu Asp Gin Val Leu Asp Glu Lys lie Asn lie Lys 
35 40 45 

gat ate ggc ctt gta caa aac age tac atg tat gac agg gac ggc get 553 
Asp lie Gly Leu Val Gin Asn Ser Tyr Met Tyr Asp Arg Asp Gly Ala 
50 55 60 
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ctg att tec gaa ate gtt tea gat cac caa aac egg gta ttc gtc ccc 
Leu He Ser Glu He Val Ser Asp His Gin Asn Arg Val Phe Val Pro 
65 70 75 80 

tat aaa gat ate cct gaa cat gtg aag cag ctg ttt ctg act teg gag 
Tyr Lys Asp He Pro Glu His Val Lys Gin Leu Phe Leu Thr Ser Glu 
85 90 95 

gac cgt cat ttc ttt cag cat aaa ggc ttt gat ttt ate ggg atg gee 
Asp Arg His Phe Phe Gin His Lys Gly Phe Asp Phe He Gly Met Ala 
100 105 HO 



aaa att acg ctt aac gtg aaa gaa aag aaa gac gac tat ccc gac tat 
Lys He Thr Leu Asn Val Lys Glu Lys Lys Asp Asp Tyr Pro Asp Tyr 
260 265 270 

acg ace tat gtc aac gag gaa ttc ace aaa ttg gtg tec get acg gaa 
Thr Thr Tyr Val Asn Glu Glu Phe Thr Lys Leu Val Ser Ala Thr Glu 
275 280 285 



601 



649 



697 



egg gee gee gca gee aat gtc aaa aaa ggc ggc att gat cag ggg gee 745 
Arg Ala Ala Ala Ala Asn Val Lys Lys Gly Gly He Asp Gin Gly Ala 
115 120 125 

age acg att aca cag cag ctt teg aga aac ttg tat ttg aac cat gaa 793 
Ser Thr He Thr Gin Gin Leu Ser Arg Asn Leu Tyr Leu Asn His Glu 
130 135 140 

cga acc ttc gac cgc aag ttc act gag etc ctg tat tec tac cag ctg 841 
Arg Thr Phe Asp Arg Lys Phe Thr Glu Leu Leu Tyr Ser Tyr Gin Leu 
145 ~ 150 155 160 

gaa aaa aag ctt tea aaa gaa gaa att ttt gag aaa tac tta aac acc 889 
Glu Lys Lys Leu Ser Lys Glu Glu He Phe Glu Lys Tyr Leu Asn Thr 
165 170 175 

ate tat ttt aat cac ggg gtc tac gga att gga tec gcg tct tct ttc 
He Tyr Phe Asn His Gly Val Tyr Gly He Gly Ser Ala Ser Ser Phe 
180 185 190 

tat ttc age aag cct ttg aaa tct etc age ctt gee gaa acg gcg ttt 
Tyr Phe Ser Lys Pro Leu Lys Ser Leu Ser Leu Ala Glu Thr Ala Phe 
195 200 205 

att tgc gcg ate cct aat aac cct aca tta tat gat cct ttg aaa cat 
He Cys Ala He Pro Asn Asn Pro Thr Leu Tyr Asp Pro Leu Lys His 
210 215 220 

ttt gac tac aca aaa acc cgc caa aag egg ctg ctt gaa ggg ctg aaa 
Phe Asp Tyr Thr Lys Thr Arg Gin Lys Arg Leu Leu Glu Gly Leu Lys 
225 ~ * 230 235 240 

aaa gcg ggc gtg ate acc gaa aaa gaa tac age aaa gee gtt aag caa 112 9 

Lys Ala Gly Val He Thr Glu Lys Glu Tyr Ser Lys Ala Val Lys Gin 
245 250 255 



937 



985 



1033 



1081 



1177 



1225 
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ggg ttt gac gaa egg ctg aaa aag gca aaa aca aaa gaa gaa aag aaa 1273 
Gly Phe Asp Glu Arg Leu Lys Lys Ala Lys Thr Lys Glu Glu Lys Lys 
290 295 300 

aaa ate gaa aaa gag ctg tea aac cga ate age tec etc acg aca age 1321 
Lys lie Glu Lys Glu Leu Ser Asn Arg lie Ser Ser Leu Thr Thr Ser 
305 310 315 320 

gga ate aaa att tat acg gcg etc gat ace age atg caa aac cgt gtc 13 69 

Gly lie Lys lie Tyr Thr Ala Leu Asp Thr Ser Met Gin Asn Arg Val 
325 330 335 

gtc cag caa gtg aag aac cgc etc cct tat gaa ggc gta caa ggc gga 1417 
Val Gin Gin Val Lys Asn Arg Leu Pro Tyr Glu Gly Val Gin Gly Gly 
340 345 350 

gca gtg gtg ate aac cac caa ace cat caa ate gtc gec atg tec ggc 1465 
Ala Val Val He Asn His Gin Thr His Gin He Val Ala Met Ser Gly 
355 360 365 

ggg aaa aac tat aaa aag tac gat tat aac ctg gca ttc caa gca tac 1513 
Gly Lys Asn Tyr Lys Lys Tyr Asp Tyr Asn Leu Ala Phe Gin Ala Tyr 
370 375 380 

agg cag ccg ggg tea tea att aag ccg etc ctt gac tac ggg ccg tac 1561 
Arg Gin Pro Gly Ser Ser He Lys Pro Leu Leu Asp Tyr Gly Pro Tyr 
385 390 395 400 

att gaa gaa acg ggt gcg acg gca ggc age atg att gac gca age aaa 1609 
He Glu Glu Thr Gly Ala Thr Ala Gly Ser Met He Asp Ala Ser Lys 
405 410 415 

ttt tgc age aag gaa tac tgt ccg aac aac ttc aac gaa aga aca tac 1657 
Phe Cys Ser Lys Glu Tyr Cys Pro Asn Asn Phe Asn Glu Arg Thr Tyr 
420 425 430 

gga ace gtg teg ate aag aca gee ttt aaa tat teg tat aat aca cca 1705 
Gly Thr Val Ser He Lys Thr Ala Phe Lys Tyr Ser Tyr Asn Thr Pro 
435 440 445 

gec gta cgt atg ctg aac egg gtc ggc gtg caa aaa gga ttc age tat 1753 
Ala Val Arg Met Leu Asn Arg Val Gly Val Gin Lys Gly Phe Ser Tyr 
450 455 460 

tta aaa ccg ttc gga ttc gat aaa ate gtt caa aac gac tac cgt ctt 1801 
Leu Lys Pro Phe Gly Phe Asp Lys He Val Gin Asn Asp Tyr Arg Leu 
465 470 475 480 

cct get gcg ctg ggc gga ttt aca tgg ggc ttc tea ccg ctg gag atg 1849 
Pro Ala Ala Leu Gly Gly Phe Thr Trp Gly Phe Ser Pro Leu Glu Met 
485 490 495 

get gat gee tat acg ace ttc ggc aat aac gga age tac aca tec age 1897 
Ala Asp Ala Tyr Thr Thr Phe Gly Asn Asn Gly Ser Tyr Thr Ser Ser 
500 505 510 

cat gca ate aca aag gtg acg gat tta aaa gga aaa acg eta tac aaa 1945 
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His Ala lie Thr Lys Val Thr Asp Leu Lys Gly Lys Thr Leu Tyr Lys 
515 520 525 

tgg aaa gac aag ccg cag caa gta ttc age atg egg aca aac age caa 1993 
Trp Lys Asp Lys Pro Gin Gin Val Phe Ser Met Arg Thr Asn Ser Gin 
530 535 540 

atg cgc gaa etc tta gca gcg gtt gtt aaa gaa gga acc gga aaa aaa 2041 
Met Arg Glu Leu Leu Ala Ala Val Val Lys Glu Gly Thr Gly Lys Lys 
545 550 555 560 

gcg aat ttc age ggc gga tat gta gga gga aaa acc gga aca tec aac 2089 
Ala Asn Phe Ser Gly Gly Tyr Val Gly Gly Lys Thr Gly Thr Ser Asn 
565 570 575 

ggg tac aga gac ctt tgg ttt gtc gga ttg acg gat aca tac aca atg 213 7 
Gly Tyr Arg Asp Leu Trp Phe Val Gly Leu Thr Asp Thr Tyr Thr Met 
580 585 590 

agt gta tgg gtc gga aaa gag gca aaa ggc act gtc gag tac ctg cat 2185 
Ser Val Trp Val Gly Lys Glu Ala Lys Gly Thr Val Glu Tyr Leu His 
595 600 605 



cac gcg gga cct caa ctt tta ate tgg aga gga acg ctg caa tac gca 
His Ala Gly Pro Gin Leu Leu He Trp Arg Gly Thr Leu Gin Tyr Ala 
610 615 620 



gttctgtttg 


acggcgtgtg 


caacttttgc 


gaeggagecg 


tgcaattcat 


tatcaaacat 


gatcctgaag 


gcttattttc 


attcgcttcc 


ctgcaatctg 


aegceggagg 


gaatctgetc 


aagcaatatc 


acctcccttc 


cgatcatttt 


aacagcttta 


ttttgatcga 


aaaeggcegg 


gtatatcaaa 


agtcaaegge 


cgccttgcac 


gtggtgaaaa 


gcctcccggg 


ectttggegg 


gccgcttccg 


ccctcttgat 


cattccccgg 


ccgcttcggg 


acgccgtcta 


cagtgtcatt 


gegaaaaace 


gctacaaatg 


gttcgggcaa 


aaaagcgagt 


gcaccgttcc 


eggtcctgag 


atcagaaaac 


gatttttatc 


ataaaaaaac 


cggagccgcc 


ggacaaacgt 


ccgcgctccg 


gttttttgea 


tggctcaaac 


gggcaggc 









2233 



tct taaattaaaa aaaggggtgg atgaaagtgg eggatatgee cgatcgaatc 2286 

Ser 

625 

2346 
2406 
2466 
2526 
2586 
2646 
2706 
2734 



<210> 6 

<211> 625 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 6 

Val Thr Lys Leu Arg Ser Phe Phe Gly Trp He Phe Leu Leu Met Leu 
1 5 10 15 
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lie Pro He Phe Val Phe Thr Leu Met Ala Ser Gly Arg Glu Ala Gin 
20 25 30 



Asn Met Lys Pro Leu Asp Gin Val Leu Asp Glu Lys He Asn He Lys 
35 40 45 



Asp He Gly Leu Val Gin Asn Ser Tyr Met Tyr Asp Arg Asp Gly Ala 
50 55 60 



Leu He Ser Glu He Val Ser Asp His Gin Asn Arg Val Phe Val Pro 
65 70 75 80 



Tyr Lys Asp He Pro Glu His Val Lys Gin Leu Phe Leu Thr Ser Glu 
85 90 95 



Asp Arg His Phe Phe Gin His Lys Gly Phe Asp Phe He Gly Met Ala 
100 105 110 



Arg Ala Ala Ala Ala Asn Val Lys Lys Gly Gly He Asp Gin Gly Ala 
115 120 125 



Ser Thr He Thr Gin Gin Leu Ser Arg Asn Leu Tyr Leu Asn His Glu 
130 135 140 



Arg Thr Phe Asp Arg Lys Phe Thr Glu Leu Leu Tyr Ser Tyr Gin Leu 
145 150 155 160 



Glu Lys Lys Leu Ser Lys Glu Glu. He Phe Glu Lys Tyr Leu Asn Thr 
165 170 175 



He Tyr Phe Asn His Gly Val Tyr Gly He Gly Ser Ala Ser Ser Phe 
180 185 190 



Tyr Phe Ser Lys Pro Leu Lys Ser Leu Ser Leu Ala Glu Thr Ala Phe 
195 2 00 2 05 



He Cys Ala He Pro Asn Asn Pro Thr Leu Tyr Asp Pro Leu Lys His 
210 215 220 



Phe Asp Tyr Thr Lys Thr Arg Gin Lys Arg Leu Leu Glu Gly Leu Lys 
225 230 235 240 
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Lys Ala Gly Val lie Thr Glu Lys Glu Tyr Ser Lys Ala Val Lys Gin 
245 250 255 



Lys lie Thr Leu Asn Val Lys Glu Lys Lys Asp Asp Tyr Pro Asp Tyr 
260 265 270 



Thr Thr Tyr Val Asn Glu Glu Phe Thr Lys Leu Val Ser Ala Thr Glu 
275 280 285 



Gly Phe Asp Glu Arg Leu Lys Lys Ala Lys Thr Lys Glu Glu Lys Lys 
290 295 300 



Lys He Glu Lys Glu Leu Ser Asn Arg He Ser Ser Leu Thr Thr Ser 
305 310 315 320 



Gly He Lys He Tyr Thr Ala Leu Asp Thr Ser Met Gin Asn Arg Val 
325 330 335 



Val Gin Gin Val Lys Asn Arg Leu Pro Tyr Glu Gly Val Gin Gly Gly 
340 345 350 



Ala Val Val He Asn His Gin Thr His Gin He Val Ala Met Ser Gly 
355 360 365 



Gly Lys Asn Tyr Lys Lys Tyr Asp Tyr Asn Leu Ala Phe Gin Ala Tyr 
370 375 380 



Arg Gin Pro Gly Ser Ser He Lys Pro Leu Leu Asp Tyr Gly Pro Tyr 
385 390 395 400 



He Glu Glu Thr Gly Ala Thr Ala Gly Ser Met He Asp Ala Ser Lys 
405 410 415 



Phe Cys Ser Lys Glu Tyr Cys Pro Asn Asn Phe Asn Glu Arg Thr Tyr 
420 425 430 



Gly Thr Val Ser He Lys Thr Ala Phe Lys Tyr Ser Tyr Asn Thr Pro 
435 440 445 



Ala Val Arg Met Leu Asn Arg Val Gly Val Gin Lys Gly Phe Ser Tyr 
450 455 460 
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Leu Lys Pro Phe Gly Phe Asp Lys He Val Gin Asn Asp Tyr Arg Leu 
465 470 475 480 



Pro Ala Ala Leu Gly Gly Phe Thr Trp Gly Phe Ser Pro Leu Glu Met 
485 490 495 



Ala Asp Ala Tyr Thr Thr Phe Gly Asn Asn Gly Ser Tyr Thr Ser Ser 
500 505 « 510 



His Ala He Thr Lys Val Thr Asp Leu Lys Gly Lys Thr Leu Tyr Lys 
515 520 525 



Trp Lys Asp Lys Pro Gin Gin Val Phe Ser Met Arg Thr Asn Ser Gin 
530 535 540 



Met Arg Glu Leu Leu Ala Ala Val Val Lys Glu Gly Thr Gly Lys Lys 
545 550 555 560 



Ala Asn Phe Ser Gly Gly Tyr Val Gly Gly Lys Thr Gly Thr Ser Asn 
565 570 575 



Gly Tyr Arg Asp Leu Trp Phe Val Gly Leu Thr Asp Thr Tyr Thr Met 
580 585 590 



Ser Val Trp Val Gly Lys Glu Ala Lys Gly Thr Val Glu Tyr Leu His 
595 600 605 



His Ala Gly Pro Gin Leu Leu He Trp Arg Gly Thr Leu Gin Tyr Ala 
610 615 620 



Ser 
625 



<210> 7 

<211> 2914 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (2429) 

<400> 7 

gaacttacac acttcagggg gaagtccacg atgaaaaagc attctattca atggaaggcg 
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tttctgggca 


tgccggcctg 


ttttccaccg 


ttgacgacgc 


agcagtgctc 


cttcaagtca 


120 


tgctgaacgg 


cggcggttac 


ggaagacagc 


atctattcag 


cagttctgtc 


atttcacaat 


180 


ttacagagcc 


gtcaaaaaca 


aatcccacat 


atggactagg 


atggcggctc 


aacggcaata 


240 


ccgatatgga 


gtggatgttc 


ggcaagcacg 


ccagcagcaa 


agcatatggc 


cataccggct 


300 


ggacgggaac 


ggttactatc 


attgatcccg 


tgtatcaaat 


cggcattgtg 


ttgttaacca 


360 


ataaaaagca 


ctctcctgtt 


atcaacccta 


aagaaaaccc 


gaatcaattc 


gaaggtgatg 


420 


aatttgcaac 


cggaaagtac 


ggcagcgtca 


ttacagctgt 


ttacgaggcg 


ttacatcacc 


480 


aataggaggc 


gaccctttat 


atg aaa aga ttt ctt caa tgc gcg 
Met Lys Arg Phe Leu Gin Cys Ala : 


ttg att gca 
Leu He Ala 


533 



10 



ttg ctg tta teg tct etc get ttg cag ccg gec get cgc gaa gca gaa 581 
Leu Leu Leu Ser Ser Leu Ala Leu Gin Pro Ala Ala Arg Glu Ala Glu 
15 20 25 



gca aaa cag cgt ccg gaa caa aac ate aaa caa atg gtc age age atg 
Ala Lys Gin Arg Pro Glu Gin Asn He Lys Gin Met Val Ser Ser Met 
30 35 40 



aga tea gga aaa ate ate gga aaa gaa tta tea tea ctg ggc att aac 
Arg Ser Gly Lys He He Gly Lys Glu Leu Ser Ser Leu Gly He Asn 
160 165 170 
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629 



teg ctt gaa gag aaa ate ggg caa atg ctg atg cct gac ttt aga aac 677 
Ser Leu Glu Glu Lys He Gly Gin Met Leu Met Pro Asp Phe Arg Asn 
45 50 55 

tgg aag aaa aaa ggg gaa teg age gee aaa gga tta aca gaa atg aat 725 
Trp Lys Lys Lys Gly Glu Ser Ser Ala Lys Gly Leu Thr Glu Met Asn 
60 J ' 65 70 75 

gac gaa gtt get gga ate att gaa aaa tac egg etc ggg ggc gtc att 773 
Asp Glu Val Ala Gly He He Glu Lys Tyr Arg Leu Gly Gly Val He 
80 85 90 

ctt ttt get gaa aac gtc aca ggc aca gag cag act gta egg tta acg 821 
Leu Phe Ala Glu Asn Val Thr Gly Thr Glu Gin Thr Val Arg Leu Thr 
95 100 105 

gac ggc ctg caa caa gcg age cct gac att ccg etc ttt ate acg ate 
Asp Gly Leu Gin Gin Ala Ser Pro Asp He Pro Leu Phe He Thr He 
110 115 120 

gat cag gaa ggc ggg att gtc acg aga etc gaa tea ggc aca aac ctg 917 
Asp Gin Glu Gly Gly He Val Thr Arg Leu Glu Ser Gly Thr Asn Leu 
125 130 135 

gee ggc aat atg gca gtc gga gca teg aga age age aaa aac gee ttc 965 
Ala Gly Asn Met Ala Val Gly Ala Ser Arg Ser Ser Lys Asn Ala Phe 
140 145 150 155 



869 



1013 




gtg aat ttc agt cct gta ctt gat gtc aac aac aat ccc gac aac cct 1061 
Val Asn Phe Ser Pro Val Leu Asp Val Asn Asn Asn Pro Asp Asn Pro 
175 180 185 

gtc ate ggc gtc cgt tct ttc agt tec aag cct gag ctg act tea aag 1109 
Val He Gly Val Arg Ser Phe Ser Ser Lys Pro Glu Leu Thr Ser Lys 
190 195 200 

etc ggc ate cag atg atg aag ggc ctt cag gac gag caa atg ate gee 1157 
Leu Gly He Gin Met Met Lys Gly Leu Gin Asp Glu Gin Met He Ala 
205 210 215 

aca gca aag cac ttt ccc gga cac ggc gat aca gcg gtt gac agt cat 1205 
Thr Ala Lys His Phe Pro Gly His Gly Asp Thr Ala Val Asp Ser His 
220 225 230 235 

tac gga ttg ccg ctt gtt ccg cat aat gaa aaa agg ctg aga agt gtt 1253 
Tyr Gly Leu Pro Leu Val Pro His Asn Glu Lys Arg Leu Arg Ser Val 
240 245 250 

gaa ctt gcg cca ttt caa aag gcg ate gat gca ggt att gac atg ate 1301 
Glu Leu Ala Pro Phe Gin Lys Ala He Asp Ala Gly He Asp Met He 
255 260 265 

atg aca gcg cat gtc cag ttc ccc gec ttt gac gat act ace tat aaa 134 9 

Met Thr Ala His Val Gin Phe Pro Ala Phe Asp Asp Thr Thr Tyr Lys 
270 275 280 

age aaa aaa gac ggc gag gac ate atg gtg cct get acg ctt tec aaa 13 97 

Ser Lys Lys Asp Gly Glu Asp He Met Val Pro Ala Thr Leu Ser Lys 
285 290 295 

aaa gtc atg aca gac ctt etc cgc aaa gat etc age ttt aag ggc gtt 1445 
Lys Val Met Thr Asp Leu Leu Arg Lys Asp Leu Ser Phe Lys Gly Val 
300 305 310 315 

gtt gta aca gac get tta aat atg aaa gee att tct gat aat ttc gga 1493 
Val Val Thr Asp Ala Leu Asn Met Lys Ala He Ser Asp Asn Phe Gly 
320 325 330 

cag gag gaa gee gtc gtc atg get gtt aaa gca gga gtc gac ate gca 1541 
Gin Glu Glu Ala Val Val Met Ala Val Lys Ala Gly Val Asp He Ala 
335 340 345 

etc atg ccc gcg caa gtc aca teg ctt gag ace gaa aaa aat ctg gcg 1589 
Leu Met Pro Ala Gin Val Thr Ser Leu Glu Thr Glu Lys Asn Leu Ala 
350 355 360 

cgt gta ttc gaa get ctt ctg aca gee gtt aaa aat ggg gat ate ccc 1637 
Arg Val Phe Glu Ala Leu Leu Thr Ala Val Lys Asn Gly Asp He Pro 
365 370 375 

atg gaa caa ate gat cag teg gtg gag cga ate ctt caa tta aaa ata 1685 
Met Glu Gin He Asp Gin Ser Val Glu Arg He Leu Gin Leu Lys He 
380 385 390 395 
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gac cga ggc ate ata gat cac acc ggc tec gaa ccg ctt cag aaa aaa 1733 
Asp Arg Gly lie lie Asp His Thr Gly Ser Glu Pro Leu Gin Lys Lys 
400 405 410 

ate aaa tac gee ttg aaa acg gtc ggc age age aaa cac atg aaa tac 1781 
lie Lys Tyr Ala Leu Lys Thr Val Gly Ser Ser Lys His Met Lys Tyr 
415 420 425 

gaa aag aaa atg gca agg gat age gee act ate ctt aaa aac gac aaa 182 9 

Glu Lys Lys Met Ala Arg Asp Ser Ala Thr lie Leu Lys Asn Asp Lys 
430 435 440 

age acc ctg ccg ttt aaa ccg aaa aaa ggg gac acc gtc etc att etc 1877 
Ser Thr Leu Pro Phe Lys Pro Lys Lys Gly Asp Thr Val Leu lie Leu 
445 450 455 

get cca tat gaa gag caa aca gca gca ate gca aag acc ate age aaa 1925 
Ala Pro Tyr Glu Glu Gin Thr Ala Ala lie Ala Lys Thr lie Ser Lys 
460 465 470 475 

ata agg aaa aac ate aag gta gtc gaa tac cgc ttt gca gaa aaa acg 1973 
lie Arg Lys Asn lie Lys Val Val Glu Tyr Arg Phe Ala Glu Lys Thr 
480 485 490 

ttt gag gaa gag att caa aag aaa att gac gaa gec gat tat gtc ate 2 021 

Phe Glu Glu Glu lie Gin Lys Lys lie Asp Glu Ala Asp Tyr Val lie 
495 500 505 

aca gga tea tac gtc ate aaa aac gat ccg gtt gtg aac gac ggt gtc 2069 
Thr Gly Ser Tyr Val lie Lys Asn Asp Pro Val Val Asn Asp Gly Val 
510 515 520 

att gat gac age att caa gac tea age aag tgg gca acc get ttt ccg 2117 
lie Asp Asp Ser lie Gin Asp Ser Ser Lys Trp Ala Thr Ala Phe Pro 
525 530 535 

cgc gee gee atg aaa tac gcg cag gec aac gga aaa aaa ttc gtc tta 2165 
Arg Ala Ala Met Lys Tyr Ala Gin Ala Asn Gly Lys Lys Phe Val Leu 
540 545 550 555 



atg age ctg aga aac cct tat gac acg gca aat ttt gaa gaa gee gaa 
Met Ser Leu Arg Asn Pro Tyr Asp Thr Ala Asn Phe Glu Glu Ala Glu 
560 565 570 



2213 



gee gtg att gcg gta tac ggc ttt aaa ggc tat gca aac gga cgc ttc 2261 
Ala Val He Ala Val Tyr Gly Phe Lys Gly Tyr Ala Asn Gly Arg Phe 
575 580 585 

agg cag ccg aat ate ccg gee gga gtg gaa gee att ttc gga aag gca 2309 
Arg Gin Pro Asn He Pro Ala Gly Val Glu Ala He Phe Gly Lys Ala 
590 595 600 

aag cct aaa gga aca ttg ccc gta gac att cct tea gtc acg cgc ccc 2357 
Lys Pro Lys Gly Thr Leu Pro Val Asp He Pro Ser Val Thr Arg Pro 
605 610 615 

ggg gaa acc ctt tac ccg tat ggc tac gga ttg aat att aaa aac ggc 2405 
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Gly Glu Thr Leu Tyr Pro Tyr Gly Tyr Gly Leu Asn lie Lys Asn Gly 
620 625 630 635 

aag ccg ctt cac aaa gga ggg tea tgatgggaaa aaaagcaatc tggctgcttg 2459 
Lys Pro Leu His Lys Gly Gly Ser 
640 

ctggaatgtt tgtcttcagt acactaaccg cagcagctgc ctttccggac aaagaaaaaa 2519 

aagcaaaggt ctcaccgggt attgaagtgc tcatgaacaa aaaaagcata ttaaaaggaa 2579 

aaagggtegg tctcattaca aatccaaccg gtgtcaattc gacattaaca agcagcatcg 263 9 

atttgettea ccaagccccc ggtattgagc tgaccgctct ctatggtcca gagcaeggtg 2699 

taagaggaga cgctcaagcc ggtgacaagg ttgactctta tattgatgaa aaaaccggtc 2759 

tccccgtcta cagcctctac ggagatacga gaaagecgae aceggagatg ttgaaaaacg 2819 

ttgaegtect gctatttgat atccaagatg teggaacacg gttttacact tacatttaca 2879 

ctatggcata tgcgatggaa gcggcaaaag aaaat 2914 



<210> 8 

<211> 643 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 8 

Met Lys Arg Phe Leu Gin Cys Ala Leu lie Ala Leu Leu Leu Ser Ser 
1 1 5 10 15 



Leu Ala Leu Gin Pro Ala Ala Arg Glu Ala Glu Ala Lys Gin Arg Pro 
20 25 30 



Glu Gin Asn He Lys Gin Met Val Ser Ser Met Ser Leu Glu Glu Lys 
35 40 45 



He Gly Gin Met Leu Met Pro Asp Phe Arg Asn Trp Lys Lys Lys Gly 
50 55 60 



Glu Ser Ser Ala Lys Gly Leu Thr Glu Met Asn Asp Glu Val Ala Gly 
65 70 75 80 



He He Glu Lys Tyr Arg Leu Gly Gly Val He Leu Phe Ala Glu Asn 
85 90 95 



Val Thr Gly Thr Glu Gin Thr Val Arg Leu Thr Asp Gly Leu Gin Gin 
100 105 110 



26 




Ala Ser Pro Asp lie Pro Leu Phe lie Thr He Asp Gin Glu Gly Gly 
115 120 125 



He Val Thr Arg Leu Glu Ser Gly Thr Asn Leu Ala Gly Asn Met Ala 
130 135 140 



Val Gly Ala Ser Arg Ser Ser Lys Asn Ala Phe Arg Ser Gly Lys He 
145 * 150 155 160 



He Gly Lys Glu Leu Ser Ser Leu Gly He Asn Val Asn Phe Ser Pro 
165 170 175 



Val Leu Asp Val Asn Asn Asn Pro Asp Asn Pro Val He Gly Val Arg 
180 185 190 



Ser Phe Ser Ser Lys Pro Glu Leu Thr Ser Lys Leu Gly He Gin Met 
195 200 205 



Met Lys Gly Leu Gin Asp Glu Gin Met He Ala Thr Ala Lys His Phe 
210 215 220 



Pro Gly His Gly Asp Thr Ala Val Asp Ser His Tyr Gly Leu Pro Leu 
225 ' ~ 230 235 240 



Val Pro His Asn Glu Lys Arg Leu Arg Ser Val Glu Leu Ala Pro Phe 
245 250 255 



Gin Lys Ala He Asp Ala Gly He Asp Met He Met Thr Ala His Val 
260 265 270 



Gin Phe Pro Ala Phe Asp Asp Thr Thr Tyr Lys Ser Lys Lys Asp Gly 
275 280 285 



Glu Asp He Met Val Pro Ala Thr Leu Ser Lys Lys Val Met Thr Asp 
290 295 300 



Leu Leu Arg Lys Asp Leu Ser Phe Lys Gly Val Val Val Thr Asp Ala 
305 * 310 315 320 



Leu Asn Met Lys Ala He Ser Asp Asn Phe Gly Gin Glu Glu Ala Val 
325 330 335 
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Val Met Ala Val Lys Ala Gly Val Asp He Ala Leu Met Pro Ala Gin 
340 345 350 



Val Thr Ser Leu Glu Thr Glu Lys Asn Leu Ala Arg Val Phe Glu Ala 
355 360 365 



Leu Leu Thr Ala Val Lys Asn Gly Asp He Pro Met Glu Gin He Asp 
370 375 380 



Gin Ser Val Glu Arg He Leu Gin Leu Lys He Asp Arg Gly He He 
385 390 395 400 



Asp His Thr Gly Ser Glu Pro Leu Gin Lys Lys He Lys Tyr Ala Leu 
405 410 415 



Lys Thr Val Gly Ser Ser Lys His Met Lys Tyr Glu Lys Lys Met Ala 
420 425 430 



Arg Asp Ser Ala Thr He Leu Lys Asn Asp Lys Ser Thr Leu Pro Phe 
435 440 445 



Lys Pro Lys Lys Gly Asp Thr Val Leu He Leu Ala Pro Tyr Glu Glu 
450 455 460 



Gin Thr Ala Ala He Ala Lys Thr He Ser Lys He Arg Lys Asn He 
465 470 475 480 



Lys Val Val Glu Tyr Arg Phe Ala Glu Lys Thr Phe Glu Glu Glu He 
485 490 495 



Gin Lys Lys He Asp Glu Ala Asp Tyr Val He Thr Gly Ser Tyr Val 
500 505 510 



He Lys Asn Asp Pro Val Val Asn Asp Gly Val He Asp Asp Ser He 
515 520 525 



Gin Asp Ser Ser Lys Trp Ala Thr Ala Phe Pro Arg Ala Ala Met Lys 
530 535 540 



Tyr Ala Gin Ala Asn Gly Lys Lys Phe Val Leu Met Ser Leu Arg Asn 
545 550 * ' 555 560 
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Pro Tyr Asp Thr Ala Asn Phe Glu Glu Ala Glu Ala Val He Ala Val 
565 570 575 



Tyr Gly Phe Lys Gly Tyr Ala Asn Gly Arg Phe Arg Gin Pro Asn He 
580 585 590 



Pro Ala Gly Val Glu Ala He Phe Gly Lys Ala Lys Pro Lys Gly Thr 
595 600 605 



Leu Pro Val Asp He Pro Ser Val Thr Arg Pro Gly Glu Thr Leu Tyr 
610 615 620 



Pro Tyr Gly Tyr Gly Leu Asn He Lys Asn Gly Lys Pro Leu His Lys 
625 * ' 630 635 640 



Gly Gly Ser 



<210> 9 

<211> 2820 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (2633) 

<400> 9 

cttctttccg gcggccgtca cttgggaaca ggagccggaa acgtggaaag tctggtggcg 60 

tcagcggaca aggtgggctc gcggcaacca gtatgtcgtc ctgaaatttt tggctcagtt 12 0 

tttcaagctg aagagaaaac ggattatttt tgatttgttt tatttctttt ttacgtattt 180 

tttgtttttc tttggcgtca tcatgtcaaa tgcgattttt gtcatcaatt tattttataa 240 

tctgcatctt tcattcggtt ttttgtctat cattttatgg gttttggctt tctttctatt 300 

tatgacgaag gtcatgatta cactgagcat cgaaaaaaca gaaatgaaca ggcaaaactt 360 

tttcatcgtt tttctgatgt actttacata ctcgcaggct tggattgtgc tcgtgattta 420 

ttctttattc gtagaaatca agcaccgcct gttcaagcaa catggtacaa aacagaacga 480 



tacaatcaaa agaaaagcgg gtg act ttt ttg aaa tat ate ate ata tgt ctg 

Val Thr Phe Leu Lys Tyr He He He Cys Leu 
15 10 



533 



gca age ttc ttg ctg ate acg gcg acg gga caa gcg get gca gec aaa 581 
Ala Ser Phe Leu Leu He Thr Ala Thr Gly Gin Ala Ala Ala Ala Lys 
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15 20 25 

gac gtt aca gta gac ggc teg ate ctg ggg gaa aac age egg gaa caa 62 9 

Asp Val Thr Val Asp Gly Ser lie Leu Gly Glu Asn Ser Arg Glu Gin 
30 35 40 

gee aag cag caa gtg etc aca aac gat etc ttg act tta tac ggg gca 677 
Ala Lys Gin Gin Val Leu Thr Asn Asp Leu Leu Thr Leu Tyr Gly Ala 
45 50 55 

aaa gac age gee gag ctg acg tat caa ata ccg gcg ggc gee tec tct 725 
Lys Asp Ser Ala Glu Leu Thr Tyr Gin lie Pro Ala Gly Ala Ser Ser 
60 65 70 75 

ace cat cag cag ctt aca ctt aaa tac gag gee tea gac ctt tta ate 773 
Thr His Gin Gin Leu Thr Leu Lys Tyr Glu Ala Ser Asp Leu Leu lie 
80 85 90 

tea ccg tct tct tta aca gee gag att gat ggc gaa ccg gtc aaa acg 821 
Ser Pro Ser Ser Leu Thr Ala Glu lie Asp Gly Glu Pro Val Lys Thr 
95 100 105 

gtt aag ctt gaa ggg aat aac ggg aag aaa acg ctg aag etc teg ctg 869 
Val Lys Leu Glu Gly Asn Asn Gly Lys Lys Thr Leu Lys Leu Ser Leu 
110 115 120 

aac aaa age cag teg tct cca ggg ttt cac age tta tea ctg aag ttc 917 
Asn Lys Ser Gin Ser Ser Pro Gly Phe His Ser Leu Ser Leu Lys Phe 
125 130 135 

tac gga gtg gtt cat gaa ggc gtc tgc gtc aga cag gac tec tec ggg 965 
Tyr Gly Val Val His Glu Gly Val Cys Val Arg Gin Asp Ser Ser Gly 
140 145 150 155 

aac tgg ate aaa att tat ccg gac agt cgt ctg aat ate ggg gaa aag 1013 
Asn Trp lie Lys lie Tyr Pro Asp Ser Arg Leu Asn lie Gly Glu Lys 
160 165 170 

aac gaa tct aaa gga gcg gcg etc gaa cat tat cct tat ccg ttc gee 1061 
Asn Glu Ser Lys Gly Ala Ala Leu Glu His Tyr Pro Tyr Pro Phe Ala 
175 180 185 

cag tec ggc age tec gtg gaa aaa acg gca ate gtc att ccg gac cat 1109 
Gin Ser Gly Ser Ser Val Glu Lys Thr Ala lie Val lie Pro Asp His 
190 195 200 

cca agt teg get gaa ate gaa gcg gca gtt aaa aca gaa gca tac etc 1157 
Pro Ser Ser Ala Glu lie Glu Ala Ala Val Lys Thr Glu Ala Tyr Leu 
205 210 215 

aaa acg gtt gac aac age ate age acg aag ate ttg ggt gaa tct gac 1205 
Lys Thr Val Asp Asn Ser lie Ser Thr Lys lie Leu Gly Glu Ser Asp 
220 225 230 235 

ctg gcg aag ate gac agg ccg acg att gtg ate ggc gtt cac cat cac 1253 
Leu Ala Lys lie Asp Arg Pro Thr lie Val lie Gly Val His His His 
240 245 250 
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tgg a 9c ggc aaa gtg aaa aag ctg ttg aaa caa gcg aaa etc gaa gca 1301 
Trp Ser Gly Lys Val Lys Lys Leu Leu Lys Gin Ala Lys Leu Glu Ala 
255 260 265 

aaa gaa gac aag ctt ttg ctt gcg aaa egg atg etc aaa gca aag gat 1349 
Lys Glu Asp Lys Leu Leu Leu Ala Lys Arg Met Leu Lys Ala Lys Asp 
270 275 280 

aag cag cag cct gta ttg ttt gcg gee gca gca tct gat gat gtg ctt 1397 
Lys Gin Gin Pro Val Leu Phe Ala Ala Ala Ala Ser Asp Asp Val Leu 
285 290 295 

tct gaa aaa ate age gtc ate acc gac aaa acg tat gec gee cag etc 1445 
Ser Glu Lys lie Ser Val lie Thr Asp Lys Thr Tyr Ala Ala Gin Leu 
300 305 310 315 

age ggc gac acg ctg gca ate ggc aaa ctt cag cag cat age aaa egg 14 93 

Ser Gly Asp Thr Leu Ala He Gly Lys Leu Gin Gin His Ser Lys Arg 
320 325 330 

ggc ggc age aag ctg aca ctt gag gat ttc ggg gcg ggg gat ttg aca 1541 
Gly Gly Ser Lys Leu Thr Leu Glu Asp Phe Gly Ala Gly Asp Leu Thr 
335 340 345 



ate ggt teg gga cag aca tct tec gag cat ttt tat tat ccc gcg cca 
He Gly Ser Gly Gin Thr Ser Ser Glu His Phe Tyr Tyr Pro Ala Pro 
350 355 360 



1589 



get eta tta gac aag aat cag cct gca aag ctt teg ctt gcg atg aaa 1637 

Ala Leu Leu Asp Lys Asn Gin Pro Ala Lys Leu Ser Leu Ala Met Lys 
365 370 375 

aaa teg aaa acg att caa aag cag gee ggc caa age gac tta get gcg 1685 

Lys Ser Lys Thr He Gin Lys Gin Ala Gly Gin Ser Asp Leu Ala Ala 

380 385 390 395 

gaa cag gcg gag ctg aag gtc atg ate aat ggc cag cct cat tec gtc 1733 

Glu Gin Ala Glu Leu Lys Val Met He Asn Gly Gin Pro His Ser Val 

400 405 410 

gga ctt gac gat ata gga aaa gaa gac aaa aac ggc ttt tac cat gtt 17 81 

Gly Leu Asp Asp He Gly Lys Glu Asp Lys Asn Gly Phe Tyr His Val 
415 420 425 

tct tta aaa gtc gat ccg aaa ctt ttg caa aaa age cgt tac att gat 1829 

Ser Leu Lys Val Asp Pro Lys Leu Leu Gin Lys Ser Arg Tyr He Asp 
430 435 440 

att caa ttt gee get tea ggc ttg aaa gag aac aac cct tgc tac gcg 1877 

He Gin Phe Ala Ala Ser Gly Leu Lys Glu Asn Asn Pro Cys Tyr Ala 
445 450 455 

gtg aac gag gac aaa tgg att ttt ate gat aaa caa agt gca ttg tct 1925 

Val Asn Glu Asp Lys Trp He Phe He Asp Lys Gin Ser Ala Leu Ser 

460 465 470 475 
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Lys Arg Lys Ala Asn Ala Gly Gly Gly He Asp Glu 
700 705 710 

gcttgctttt agcccctgtt tttttataag tattcaacct gtttctcata tacacccttc 2703 

gcaattttag ctaaaacatc gattcccctt ataatatctt catccgccgc ggttaggctg 2763 

attcgtatac actggtgtga atgcgccagg cgccgggatt gacggtgaaa gaaagat 2 82 0 



<210> 10 

<211> 711 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 10 

Val Thr Phe Leu Lys Tyr He He He Cys Leu Ala Ser Phe Leu Leu 
1 5 10 15 



He Thr Ala Thr Gly Gin Ala Ala Ala Ala Lys Asp Val Thr Val Asp 
20 25 30 



Gly Ser He Leu Gly Glu Asn Ser Arg Glu Gin Ala Lys Gin Gin Val 
35 40 45 



Leu Thr Asn Asp Leu Leu Thr Leu Tyr Gly Ala Lys Asp Ser Ala Glu 
50 55 60 



Leu Thr Tyr Gin He Pro Ala Gly Ala Ser Ser Thr His Gin Gin Leu 
65 ' 70 75 80 



Thr Leu Lys Tyr Glu Ala Ser Asp Leu Leu He Ser Pro Ser Ser Leu 
85 90 95 



Thr Ala Glu He Asp Gly Glu Pro Val Lys Thr Val Lys Leu Glu Gly 
100 105 HO 



Asn Asn Gly Lys Lys Thr Leu Lys Leu Ser Leu Asn Lys Ser Gin Ser 
115 ' 120 125 



Ser Pro Gly Phe His Ser Leu Ser Leu Lys Phe Tyr Gly Val Val His 
130 135 140 



Glu Gly Val Cys Val Arg Gin Asp Ser Ser Gly Asn Trp He Lys He 
145 * 150 155 160 
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Tyr Pro Asp Ser Arg Leu Asn lie Gly Glu Lys Asn Glu Ser Lys Gly 
165 170 175 



Ala Ala Leu Glu His Tyr Pro Tyr Pro Phe Ala Gin Ser Gly Ser Ser 
180 185 190 



Val Glu Lys Thr Ala lie Val lie Pro Asp His Pro Ser Ser Ala Glu 
195 200 205 



lie Glu Ala Ala Val Lys Thr Glu Ala Tyr Leu Lys Thr Val Asp Asn 
210 215 220 



Ser lie Ser Thr Lys lie Leu Gly Glu Ser Asp Leu Ala Lys lie Asp 
225 230 235 240 



Arg Pro Thr lie Val lie Gly Val His His His Trp Ser Gly Lys Val 
245 250 255 



Lys Lys Leu Leu Lys Gin Ala Lys Leu Glu Ala Lys Glu Asp Lys Leu 
260 265 270 



Leu Leu Ala Lys Arg Met Leu Lys Ala Lys Asp Lys Gin Gin Pro Val 
275 280 285 



Leu Phe Ala Ala Ala Ala Ser Asp Asp Val Leu Ser Glu Lys He Ser 
290 295 300 



Val He Thr Asp Lys Thr Tyr Ala Ala Gin Leu Ser Gly Asp Thr Leu 
305 310 315 320 



Ala He Gly Lys Leu Gin Gin His Ser Lys Arg Gly Gly Ser Lys Leu 
325 330 335 



Thr Leu Glu Asp Phe Gly Ala Gly Asp Leu Thr He Gly Ser Gly Gin 
340 345 350 



Thr Ser Ser Glu His Phe Tyr Tyr Pro Ala Pro Ala Leu Leu Asp Lys 
355 360 365 



Asn Gin Pro Ala Lys Leu Ser Leu Ala Met Lys Lys Ser Lys Thr He 
370 375 380 



Gin Lys Gin Ala Gly Gin Ser Asp Leu Ala Ala Glu Gin Ala Glu Leu 
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385 



390 



395 



400 



Lys Val Met lie Asn Gly Gin Pro His Ser Val Gly Leu Asp Asp lie 
405 410 415 



Gly Lys Glu Asp Lys Asn Gly Phe Tyr His Val Ser Leu Lys Val Asp 
420 425 430 



Pro Lys Leu Leu Gin Lys Ser Arg Tyr He Asp He Gin Phe Ala Ala 
435 440 445 



Ser Gly Leu Lys Glu Asn Asn Pro Cys Tyr Ala Val Asn Glu Asp Lys 
450 455 460 



Trp He Phe He Asp Lys Gin Ser Ala Leu Ser Tyr His Val Ser Asp 
465 470 475 480 



Thr Ser Ala Ser Ala Asp Phe Gin Ala Trp Pro Leu Pro Tyr Ala Gly 
485 490 495 



Asp His Asn Asn Lys Thr Leu Met He Leu Pro Asp Asn Ala Asp Gin 
500 505 510 



Ser Lys He Asp Glu Leu Ser Leu Val Val Gly Ser Phe Gly Ser Glu 
515 520 525 



Ala Arg Gin Ala Phe Thr Val Lys Thr Ser Ser Glu Val Lys Pro Asp 
530 535 540 



Asp Val Lys Gly Arg Asn Val He Phe He Gly Ser Val Asp Gin Phe 
545 * 550 555 560 



Ser Leu Leu Lys Glu Lys Thr Ala Glu Leu Ala Val Pro Thr Ala Lys 
565 570 575 



Asn Gly Thr Phe Asp Val Ser Ser Phe Gin Met Leu Asn Glu Thr Thr 
580 585 590 



Lys Gin Val Ala Phe Thr Gin Thr Ser Leu Trp Asp Ser Asn Tyr Ser 
595 600 605 



Met Ala Val Phe Ala Pro Phe Lys Gly Gin Gly Thr Ala Val Thr Lys 
610 615 620 
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Glu Met He Asn Phe Leu Asn Ser Asn Asp Phe Ala Ala Thr Val Val 
625 630 635 640 



Asn Glu Thr Asp Ser His Gin Leu Phe Thr Asn His Gin Gin Leu Thr 
645 650 655 



Ala Lys Ser Ala Glu Thr Lys Thr Asp Asp Lys Gin Glu Ser Asn Gin 
660 665 670 



Gin His Val Leu Tyr He Ala He Leu He Val He He Ala Ala Ala 
675 680 685 



Val He Leu He Leu Thr Thr Ala Arg Arg Arg Lys Arg Lys Ala Asn 
690 695 700 



Ala Gly Gly Gly He Asp Glu 
705 710 



<210> 11 

<211> 2431 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (519) . . (1958) 












<400> 11 
agaagcttga 


cgtcattgtt 


gccagcaatt 


tattcggcga 


tattttgacc 


gatatcgggg 


60 


cggcgattat 


gggaagcata 


ggtgtggcgc 


cggccgccaa 


cattaatgta 


aacggcaaat 


120 


atccatctat 


gtttgagcct 


gtgcacggct 


ctgctccgga 


catcatctga 


tagcgagtca 


180 


tcatcggaaa 


aggaatcgcc 


aatccgatcg 


gccaaatttg gacggcaaaa 


atgatgctcg 


240 


atcatttcgg 


ggaagaagaa 


ctcggtgcaa 


gattgcttga 


cgtgattgaa 


gacgttctaa 


300 


agagcggcta 


cttaacgcct 


gatatcggcg 


gttcaagtac 


gacggatgat 


gtgacagaag 


360 


aaatcatcaa 


gcgcgtgagg 


accatataag 


cgaaagctgc 


cagcactccg 


gcagcttttt 


420 


ttgctgtgga 


atggaaaatc 


gattacatga 


tacgggcggt 


tttggcgcat 


actacatcaa 


480 


gcaacaaaac 


atagtgcagg 


cagaagagga 


ggtatagg atg aat cag aag att gtg 


536 



Met Asn Gin Lys He Val 
1 5 
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tct gtg etc ate att gcg etc age ctg tta tgc ggc ttg gta aca ggc 
Ser Val Leu lie lie Ala Leu Ser Leu Leu Cys Gly Leu Val Thr Gly 
10 15 20 

gec ggc ccg att ccg tta cat gat gtc gtt tea aaa gca tea gcg get 
Ala Gly Pro lie Pro Leu His Asp Val Val Ser Lys Ala Ser Ala Ala 
25 30 35 

gaa gaa get gca gee aaa age ace get aga aac gaa ttg gag aaa att 
Glu Glu Ala Ala Ala Lys Ser Thr Ala Arg Asn Glu Leu Glu Lys lie 
40 45 50 

gag aaa gca tat gac ctg att tea aat gaa tat gtg gag cag gtc gac 
Glu Lys Ala Tyr Asp Leu lie Ser Asn Glu Tyr Val Glu Gin Val Asp 
55 60 65 70 

agg gaa aaa ctg ttg gaa gga gee ata cag ggc atg ctt tea aca ttg 
Arg Glu Lys Leu Leu Glu Gly Ala lie Gin Gly Met Leu Ser Thr Leu 
75 80 85 

aat gac cca tac teg gtc tat atg gat aaa cag acg gca aag egg ttt 
Asn Asp Pro Tyr Ser Val Tyr Met Asp Lys Gin Thr Ala Lys Arg Phe 
90 95 100 

tea gat tec ctt gat tec tct ttt gaa gga ate ggt gca gaa ate gga 
Ser Asp Ser Leu Asp Ser Ser Phe Glu Gly He Gly Ala Glu He Gly 
105 110 115 

atg gaa gac aga aaa ate att ate gtt tct cct ttt aaa cag tct ccg 
Met Glu Asp Arg Lys He He He Val Ser Pro Phe Lys Gin Ser Pro 
120 125 130 

gca gag aaa gee gga tta aag ccg aac gat gaa ate att age ate gac 
Ala Glu Lys Ala Gly Leu Lys Pro Asn Asp Glu He He Ser He Asp 
135 140 145 150 

ggc gat tec atg age gga atg gat ttg aat gac gee gta tta aag ate 
Gly Asp Ser Met Ser Gly Met Asp Leu Asn Asp Ala Val Leu Lys He 
155 160 165 

aga ggc aaa aag gga teg acg gtt aca ctg aaa gtt cac cga ccc gga 
Arg Gly Lys Lys Gly Ser Thr Val Thr Leu Lys Val His Arg Pro Gly 
170 175 180 

atg aaa gac cag ctg aca ttt acg att aag cgc gat gaa ate ccg ctg 
Met Lys Asp Gin Leu Thr Phe Thr He Lys Arg Asp Glu He Pro Leu 
185 190 195 

gaa acg gtg ttt get tec ata aag aaa gta cag gat aaa cct gtc ggc 
Glu Thr Val Phe Ala Ser He Lys Lys Val Gin Asp Lys Pro Val Gly 
200 205 210 

tat ate gca ata tct tec ttt tec gaa cat acg gca aaa gat ttt act 
Tyr He Ala He Ser Ser Phe Ser Glu His Thr Ala Lys Asp Phe Thr 
215 220 225 230 

get gaa ctg aaa aag ctt gag aaa aag gga ata aaa ggg etc gtt ttg 
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Ala Glu Leu Lys Lys Leu Glu Lys Lys Gly lie Lys Gly Leu Val Leu 
235 240 245 




gat gta aga 
Asp Val Arg 



tta aaa cat 
Leu Lys His 
265 

aga aac gga 
Arg Asn Gly 
280 

cca tac cct 
Pro Tyr Pro 
295 

gaa att ctt 
Glu lie Leu 



ggc gat cct 
Gly Asp Pro 



gga gac ggt 
Gly Asp Gly 
345 

aaa gga aat 
Lys Gly Asn 
360 

acg cag cct 
Thr Gin Pro 
375 

etc aag ccg 
Leu Lys Pro 



ctg aaa gga 
Leu Lys Gly 



gaa age aca 
Glu Ser Thr 
425 

aag caa aca 
Lys Gin Thr 
440 

egg att gag 
Arg lie Glu 



gga aat ccg 
Gly Asn Pro 
250 

ttt gtg aca 
Phe Val Thr 



aat aaa aaa 
Asn Lys Lys 



gtg age gtg 
Val Ser Val 
300 

gca ggc gca 
Ala Gly Ala 
315 

tec ttt gga 
Ser Phe Gly 
330 

age aat att 
Ser Asn lie 



tgg ate cat 
Trp lie His 



gca tat ttc 
Ala Tyr Phe 
380 

gat atg aac 
Asp Met Asn 
395 

etc ggg ttt 
Leu Gly Phe 
410 

aaa aaa gec 
Lys Lys Ala 



ggg ate att 
Gly He He 



gag aaa aag 
Glu Lys Lys 



ggc ggg tac 
Gly Gly Tyr 
255 

aaa gat cat 
Lys Asp His 
270 

caa tac ttc 
Gin Tyr Phe 
285 

ate acg gac 
He Thr Asp 



tta aaa gaa 
Leu Lys Glu 



aag gga ace 
Lys Gly Thr 
335 

aag ctg acg 
Lys Leu Thr 
350 

aag cag ggc 
Lys Gin Gly 
365 

teg gcg ggg 
Ser Ala Gly 



aac aat gaa 
Asn Asn Glu 



gtc ccc ggc 
Val Pro Gly 
415 

gtc atg gcg 
Val Met Ala 
430 

gac caa aaa 
Asp Gin Lys 
445 

atg gat gaa 
Met Asp Glu 



ttg caa age 
Leu Gin Ser 



ccg tat ata 
Pro Tyr He 



tea aaa tta 
Ser Lys Leu 
290 

aag ggc age 
Lys Gly Ser 
305 

gee gag ggc 
Ala Glu Gly 
320 

gtc cag cag 
Val Gin Gin 



ctg tac aaa 
Leu Tyr Lys 



att cag ccg 
He Gin Pro 
370 

cct tta cag 
Pro Leu Gin 
385 

att aag egg 
He Lys Arg 
400 

egg gaa gac 
Arg Glu Asp 



ttt cag gca 
Phe Gin Ala 



acg gca aat 
Thr Ala Asn 
450 

aag aac gat 
Lys Asn Asp 



gtg gaa gac 
Val Glu Asp 
260 

caa ate gee 
Gin He Ala 
275 

aaa gag aaa 
Lys Glu Lys 



get teg get 
Ala Ser Ala 



tac gac gtg 
Tyr Asp Val 
325 

gcg gtg ccg 
Ala Val Pro 
340 

tgg ctg aca 
Trp Leu Thr 
355 

ace gtt cca 
Thr Val Pro 



ctg aaa gaa 
Leu Lys Glu 



gcg cag ttc 
Ala Gin Phe 
405 

ggc tat tac 
Gly Tyr Tyr 
420 

gca aac aag 
Ala Asn Lys 
435 

aca atg aac 
Thr Met Asn 



ctt cag ctg 
Leu Gin Leu 



att 1304 
He 



gaa 1352 
Glu 



aaa 1400 
Lys 



teg 1448 

Ser 

310 

gtt 1496 
Val 



atg 1544 
Met 



cct 1592 
Pro 



gtc 1640 
Val 



ccc 1688 

Pro 

390 

ctg 1736 
Leu 



aat 1784 
Asn 



ctg 1832 
Leu 



ctg 1880 
Leu 



caa 1928 
Gin 
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455 460 465 470 

gcc gca tta aaa gtg ctg ttt aac aaa aag tgagggcacg ggatgtcctc 1978 
Ala Ala Leu Lys Val Leu Phe Asn Lys Lys 
475 480 

acttttttta ttctcagaaa gtaaattctc aatcttttta cctaaaattt ttgctttttc 2038 

ataaaaaaaa cattcataat gaatagaatt gacccgataa cataagtata tgggagactt 2098 

tataaggatg taaagatgca gtaaaaatgt aacttttgca agttgtataa cataggaaaa 2158 

ctttttaaaa tagaaccaaa gctttttcaa gaattataat gtgtgcattt tttttgcgga 2218 

gaatgttagc gctgtttgcg ttcttcgtct ctgttggtgg agtcgtctga cgcttgcgct 2278 

tttcttatat ataaataata aatgggggta cacgattgaa aagggcaagt attgtgagag 233 8 

agaaaaaata ctatgaatta gtggagcagt taaaagttcg atcacaagac gttacgtttt 2398 

ccgctacaaa ggcagtagga ttgcttatgc tgt 2431 



<210> 12 
<211> 480 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 12 

Met Asn Gin Lys He Val Ser Val Leu He He Ala Leu Ser Leu Leu 
15 10 15 



Cys Gly Leu Val Thr Gly Ala Gly Pro He Pro Leu His Asp Val Val 
20 25 30 



Ser Lys Ala Ser Ala Ala Glu Glu Ala Ala Ala Lys Ser Thr Ala Arg 
35 40 45 



Asn Glu Leu Glu Lys He Glu Lys Ala Tyr Asp Leu He Ser Asn Glu 
50 55 60 



Tyr Val Glu Gin Val Asp Arg Glu Lys Leu Leu Glu Gly Ala He Gin 
65 70 75 80 



Gly Met Leu Ser Thr Leu Asn Asp Pro Tyr Ser Val Tyr Met Asp Lys 
85 90 95 



Gin Thr Ala Lys Arg Phe Ser Asp Ser Leu Asp Ser Ser Phe Glu Gly 
100 105 HO 
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He Gly Ala Glu He Gly Met Glu Asp Arg Lys He He He Val Ser 
115 120 125 



Pro Phe Lys Gin Ser Pro Ala Glu Lys Ala Gly Leu Lys Pro Asn Asp 
130 135 140 



Glu He He Ser He Asp Gly Asp Ser Met Ser Gly Met Asp Leu Asn 
145 150 155 160 



Asp Ala Val Leu Lys He Arg Gly Lys Lys Gly Ser Thr Val Thr Leu 
165 170 175 



Lys Val His Arg Pro Gly Met Lys Asp Gin Leu Thr Phe Thr He Lys 
180 185 190 



Arg Asp Glu He Pro Leu Glu Thr Val Phe Ala Ser He Lys Lys Val 
195 200 205 



Gin Asp Lys Pro Val Gly Tyr He Ala He Ser Ser Phe Ser Glu His 
210 215 220 



Thr Ala Lys Asp Phe Thr Ala Glu Leu Lys Lys Leu Glu Lys Lys Gly 
225 230 235 240 



He Lys Gly Leu Val Leu Asp Val Arg Gly Asn Pro Gly Gly Tyr Leu 
245 250 255 



Gin Ser Val Glu Asp He Leu Lys His Phe Val Thr Lys Asp His Pro 
260 265 270 



Tyr He Gin He Ala Glu Arg Asn Gly Asn Lys Lys Gin Tyr Phe Ser 
275 280 285 



Lys Leu Lys Glu Lys Lys Pro Tyr Pro Val Ser Val He Thr Asp Lys 
290 295 300 



Gly Ser Ala Ser Ala Ser Glu He Leu Ala Gly Ala Leu Lys Glu Ala 
305 310 315 320 



Glu Gly Tyr Asp Val Val Gly Asp Pro Ser Phe Gly Lys Gly Thr Val 
325 330 335 
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Gin Gin Ala Val Pro Met Gly Asp Gly Ser Asn He Lys Leu Thr Leu 
340 345 350 



Tyr Lys Trp Leu Thr Pro Lys Gly Asn Trp He His Lys Gin Gly He 
355 360 365 



Gin Pro Thr Val Pro Val Thr Gin Pro Ala Tyr Phe Ser Ala Gly Pro 
370 375 380 



Leu Gin Leu Lys Glu Pro Leu Lys Pro Asp Met Asn Asn Asn Glu He 
385 390 395 400 



Lys Arg Ala Gin Phe Leu Leu Lys Gly Leu Gly Phe Val Pro Gly Arg 
405 410 415 



Glu Asp Gly Tyr Tyr Asn Glu Ser Thr Lys Lys Ala Val Met Ala Phe 
420 425 430 



Gin Ala Ala Asn Lys Leu Lys Gin Thr Gly He He Asp Gin Lys Thr 
435 440 445 



Ala Asn Thr Met Asn Leu Arg He Glu Glu Lys Lys Met Asp Glu Lys 
450 455 460 



Asn Asp Leu Gin Leu Gin Ala Ala Leu Lys Val Leu Phe Asn Lys Lys 



465 



<210> 13 
<211> 2542 



470 475 480 



<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (977) . . (2383) 



60 



<400> 13 

gaaatcgggc atgcgaaacg gcaaaggaaa ttcaggagcg ccttcaaaag gaactgctgc 

ttccgtcaag catcgggatc gctccgaata aattcctggc caaaatggct tcggatatga 120 

aaaagccgct cggcattacg attttgagaa agcgtgaagt gccccggatt ctttggccca 180 

tggacatcag cgagatgtac ggagtcggcc ggaaaaccgc cgaaaagctt aagacgctcg 240 

agatcgaaaa gatcggcgat ttggctgccg cagatgagta tgctttaaag cgcctcctcg 300 
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gcatcaacgg 


cccccgttta 


aaaagaaggg 


caaacggcat 


cgacacagga 


gaagtgaatc 


360 


ccgacagaat 


atacgaattc 


aaaagcgtcg 


gcaattcctc 


gaccctcccg 


catgacagca 


420 


cagatgagaa 


agagctgttc 


ggactgattg 


acaagctttc 


aatctcagta 


agcgacaggc 


480 


tgaagcgaaa 


agaggtcatg 


gcagcaaaag 


ttttcatcat 


gatccgcttt 


gcggactgga 


540 


cgaacataac 


aagaagcaag 


acccttctga 


atccgaccga 


ttcaaaagac 


gaaattgcga 


600 


aggaatcgaa 


agcccttttc 


aggcagcatt 


ggcacggaag 


ccctgtcagg 


cttttgggcg 


660 


tgacgggaac 


agacctcgtc 


aatcgaaagg 


aagccgtcaa 


acagcttgat 


ttgttttcct 


720 


ttcatgagga 


tgccaaagat 


gagccgatcc 


aaaaagtgat 


ggccgaactg 


aatgaaaaat 


780 


atggaacaga 


cctcatcaaa 


aaaggggtca 


ggattgtgaa 


aaaagaaagc 


aaaacgagcg 


840 


gaacaagctt 


taacaaagat 


tttttccaag 


acgagagaca 


agatcaatag 


cttgaaaatg 


900 


taggtcaaag 


tgtggtaatt 


tcaatttaaa 


taaaaattaa 


actataatgc 


taaacgcttt 


960 



agaagggacg ttagac atg gca aaa caa caa ata ggt gta gtt ggt tta gca 1012 
Met Ala Lys Gin Gin He Gly Val Val Gly Leu Ala 
15 10 



gta atg gga aaa aac ttg get tta aac att gaa age cgc ggg ttt tea 1060 
Val Met Gly Lys Asn Leu Ala Leu Asn He Glu Ser Arg Gly Phe Ser 
15 20 25 

gtt tct gtc tac aac aga tea age gag aaa ace gaa gag ttt ctg aaa 1108 
Val Ser Val Tyr Asn Arg Ser Ser Glu Lys Thr Glu Glu Phe Leu Lys 
30 35 40 

gaa gee gaa ggc aaa aac gtt gtc ggt aca tac age att gaa gag ttt 1156 
Glu Ala Glu Gly Lys Asn Val Val Gly Thr Tyr Ser He Glu Glu Phe 
45 50 55 60 

gtt gaa tct ctt gaa aaa ccg cgc aaa att ctt tta atg gtc aaa get 1204 
Val Glu Ser Leu Glu Lys Pro Arg Lys He Leu Leu Met Val Lys Ala 
65 70 75 

gga aca ccg aca gac gca acg att caa teg ctt ctg cct cat ctt gaa 1252 
Gly Thr Pro Thr Asp Ala Thr He Gin Ser Leu Leu Pro His Leu Glu 
80 85 90 

aaa ggc gac att ttg att gac ggc gga aat aca tat tat aaa gat acg 13 00 

Lys Gly Asp He Leu He Asp Gly Gly Asn Thr Tyr Tyr Lys Asp Thr 
95 100 105 

cag aga aga aac agg gag ctg gee gaa age ggc att cac ttc ate ggc 1348 
Gin Arg Arg Asn Arg Glu Leu Ala Glu Ser Gly He His Phe lie Gly 
110 115 120 

acc ggc gtt tec ggc ggt gaa gaa ggc get ctg aaa ggg ccg tct ate 13 96 

Thr Gly Val Ser Gly Gly Glu Glu Gly Ala Leu Lys Gly Pro Ser He 
125 130 135 140 
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atg cca ggc gga caa aag gaa gcc cat gag ctt gtc aag ccg att ctt 1444 
Met Pro Gly Gly Gin Lys Glu Ala His Glu Leu Val Lys Pro lie Leu 
145 150 155 

gaa get att tct gcc aag gtg gac ggc gaa ccg tgt acg aca tac ate 14 92 

Glu Ala lie Ser Ala Lys Val Asp Gly Glu Pro Cys Thr Thr Tyr lie 
160 165 170 

ggt cct gac ggc gcc ggc cat tat gta aaa atg gtt cat aac ggc ate 1540 
Gly Pro Asp Gly Ala Gly His Tyr Val Lys Met Val His Asn Gly lie 
175 180 185 



gaa tac ggc gat atg cag ctg ate tea gaa tec tac ttt att ttg aaa 
Glu Tyr Gly Asp Met Gin Leu lie Ser Glu Ser Tyr Phe lie Leu Lys 
190 195 200 



1588 



cac att gtc ggt ctg tea tea gat gag ctt cac gaa gtc ttt tec gag 1636 
His lie Val Gly Leu Ser Ser Asp Glu Leu His Glu Val Phe Ser Glu 
205 210 215 220 

tgg aat aag gga gag ctt gac age tat ctg ate gaa ate acg get gat 1684 
Trp Asn Lys Gly Glu Leu Asp Ser Tyr Leu lie Glu lie Thr Ala Asp 
225 230 235 

att ttc acg aaa aaa gac gag gaa ace ggc aag ccg ctt gtt gac gtc 1732 
lie Phe Thr Lys Lys Asp Glu Glu Thr Gly Lys Pro Leu Val Asp Val 
240 245 250 

ate etc gat aaa gca ggt caa aaa ggc aca gga aaa tgg aca age caa 1780 
lie Leu Asp Lys Ala Gly Gin Lys Gly Thr Gly Lys Trp Thr Ser Gin 
255 260 265 

age get ctt gac ctg ggc gtt ccg ctt cca ate att acg gaa tct gtt 1828 
Ser Ala Leu Asp Leu Gly Val Pro Leu Pro lie lie Thr Glu Ser Val 
270 275 280 

ttc gcc cgc ttc ate tct tec atg aaa gag gag cgc gtc aaa gcg age 1876 
Phe Ala Arg Phe lie Ser Ser Met Lys Glu Glu Arg Val Lys Ala Ser 
285 290 295 300 

aag ctt ctg gca gga cct gaa gcg aaa cct gcc get gag aac aaa gaa 1924 
Lys Leu Leu Ala Gly Pro Glu Ala Lys Pro Ala Ala Glu Asn Lys Glu 
305 310 315 

gag ctg ate gaa gcg gtc aga aaa gcg etc ttc atg age aaa ate tgt 1972 
Glu Leu He Glu Ala Val Arg Lys Ala Leu Phe Met Ser Lys He Cys 
320 325 330 

tct tac gcc caa ggc ttt get caa atg aaa gcc gca tea gaa gaa tac 2 020 

Ser Tyr Ala Gin Gly Phe Ala Gin Met Lys Ala Ala Ser Glu Glu Tyr 
335 340 345 

ggc tgg gat ttg aaa tac ggc gat ate gcg atg att ttc cgc gga gga 2 068 
Gly Trp Asp Leu Lys Tyr Gly Asp He Ala Met He Phe Arg Gly Gly 
350 355 360 
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tgc ate ate cgc gcg gcg ttc ctg caa aaa ate aaa gaa gcg tat gac 2116 
Cys He He Arg Ala Ala Phe Leu Gin Lys He Lys Glu Ala Tyr Asp 
365 370 375 380 

cgc gat cca gag ctt gac aac ctg ctt ctt gac ccg tac ttc aaa aat 2164 
Arg Asp Pro Glu Leu Asp Asn Leu Leu Leu Asp Pro Tyr Phe Lys Asn 
385 390 395 

ate gtt gaa age tat cag gga gee etc cgc aaa acg att tct ctt gcg 2212 
He Val Glu Ser Tyr Gin Gly Ala Leu Arg Lys Thr He Ser Leu Ala 
400 405 410 

gtt gaa caa gga att cct gta cct tgc ttc tea age get etc get tac 2260 
Val Glu Gin Gly He Pro Val Pro Cys Phe Ser Ser Ala Leu Ala Tyr 
415 420 425 



ttt gac age tac cgc act gca ace ctg ccg gee aac ctg att cag gcg 
Phe Asp Ser Tyr Arg Thr Ala Thr Leu Pro Ala Asn Leu He Gin Ala 
430 435 440 



2308 



cag cgc gac tac ttt ggc gee cat acg tat gag cgt aca gat aaa gaa 2356 
Gin Arg Asp Tyr Phe Gly Ala His Thr Tyr Glu Arg Thr Asp Lys Glu 
445 450 455 460 

ggc att ttc cac act gag tgg atg aaa taagatgtaa aaccgcaagc 2403 
Gly He Phe His Thr Glu Trp Met Lys 
465 

tgaaaagctt gcggtttttt tgattttegg aaggatgeat gtttaagegg ttgtgtggaa 2463 

acctactcaa aagtgagttt caataaggag gaatcaaccc atgtatccaa gtttagaggg 2523 

aaaaacggtc gttatcaca 2542 



<210> 14 
<211> 469 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 14 

Met Ala Lys Gin Gin He Gly Val Val Gly Leu Ala Val Met Gly Lys 
15 10 15 



Asn Leu Ala Leu Asn He Glu Ser Arg Gly Phe Ser Val Ser Val Tyr 
20 25 30 



Asn Arg Ser Ser Glu Lys Thr Glu Glu Phe Leu Lys Glu Ala Glu Gly 
35 40 45 



Lys Asn Val Val Gly Thr Tyr Ser He Glu Glu Phe Val Glu Ser Leu 
50 55 60 
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Glu Lys Pro Arg Lys He Leu Leu Met Val Lys Ala Gly Thr Pro Thr 
65 ^ 70 75 80 



Asp Ala Thr He Gin Ser Leu Leu Pro His Leu Glu Lys Gly Asp He 
85 90 95 



Leu He Asp Gly Gly Asn Thr Tyr Tyr Lys Asp Thr Gin Arg Arg Asn 
100 105 110 



Arg Glu Leu Ala Glu Ser Gly He His Phe He Gly Thr Gly Val Ser 
115 120 125 



Gly Gly Glu Glu Gly Ala Leu Lys Gly Pro Ser He Met Pro Gly Gly 
130 135 140 



Gin Lys Glu Ala His Glu Leu Val Lys Pro He Leu Glu Ala He Ser 
145 150 155 160 



Ala Lys Val Asp Gly Glu Pro Cys Thr Thr Tyr He Gly Pro Asp Gly 
165 170 175 



Ala Gly His Tyr Val Lys Met Val His Asn Gly He Glu Tyr Gly Asp 
180 185 190 



Met Gin Leu He Ser Glu Ser Tyr Phe He Leu Lys His He Val Gly 
195 200 205 



Leu Ser Ser Asp Glu Leu His Glu Val Phe Ser Glu Trp Asn Lys Gly 
210 215 220 



Glu Leu Asp Ser Tyr Leu He Glu He Thr Ala Asp He Phe Thr Lys 
225 ^ 230 235 240 



Lys Asp Glu Glu Thr Gly Lys Pro Leu Val Asp Val He Leu Asp Lys 
245 250 255 



Ala Gly Gin Lys Gly Thr Gly Lys Trp Thr Ser Gin Ser Ala Leu Asp 
260 265 270 



Leu Gly Val Pro Leu Pro He He Thr Glu Ser Val Phe Ala Arg Phe 
275 280 285 



45 




lie Ser Ser Met Lys Glu Glu Arg Val Lys Ala Ser Lys Leu Leu Ala 
290 295 300 



Gly Pro Glu Ala Lys Pro Ala Ala Glu Asn Lys Glu Glu Leu lie Glu 
305 310 315 320 



Ala Val Arg Lys Ala Leu Phe Met Ser Lys He Cys Ser Tyr Ala Gin 
325 330 335 



Gly Phe Ala Gin Met Lys Ala Ala Ser Glu Glu Tyr Gly Trp Asp Leu 
340 345 350 



Lys Tyr Gly Asp He Ala Met He Phe Arg Gly Gly Cys He He Arg 
355 360 365 



Ala Ala Phe Leu Gin Lys He Lys Glu Ala Tyr Asp Arg Asp Pro Glu 
370 375 380 



Leu Asp Asn Leu Leu Leu Asp Pro Tyr Phe Lys Asn He Val Glu Ser 
385 ^ 390 395 400 



Tyr Gin Gly Ala Leu Arg Lys Thr He Ser Leu Ala Val Glu Gin Gly 
405 410 415 



He Pro Val Pro Cys Phe Ser Ser Ala Leu Ala Tyr Phe Asp Ser Tyr 
420 425 430 



Arg Thr Ala Thr Leu Pro Ala Asn Leu He Gin Ala Gin Arg Asp Tyr 
435 440 445 



Phe Gly Ala His Thr Tyr Glu Arg Thr Asp Lys Glu Gly He Phe His 
450 455 460 



Thr Glu Trp Met Lys 
465 



<210> 15 

<211> 2030 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1391) 
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<400> 15 
aaaacttcca 


aggcgaacgc 


ttcaaagaaa 


acattagaaa 


agtgaaccag 


cttgcgccga 


60 


tcgcggaaaa 


acataatgtc 


gacatcgccc 


atategtett 


ggcctggtac 


ttggcgcggc 


120 


ctgaaatcga 


cgtgttgatc 


ccgggcgcca 


aacgegctga 


tcagctgatc 


gacaacctca 


180 


aaacggcaga 


agtcaatctg 


tctcaagagg 


acattgattt 


catcgaccgg 


ctgtttgccc 


240 


gctaaatgat 


caggaaacct 


atcttaaaag 


ataggtttct 


ttatttttaa 


aatcctgttg 


300 


acagcgcttc 


catttttgat 


atgataggaa 


agaagttaat 


acaagtgacg 


gagaatggga 


360 


gattcacaat 


aagaccctct 


tgtgccaggg 


gtttttttgt 


ggatctcttt 


ttcttegtea 


420 


tctaagaggg 


ggcgaaagca 


atcgtaatga 


atagaeggea 


cctttattct 


gtataacagc 


480 


ttgaaaggag 


agatcatgtt 


atg aaa aga eta gtc cgc age ate 
Met Lys Arg Leu Val Arg Ser He 
1 5 


ttc ctt ata 
Phe Leu He 
10 


533 



acg gec gca ate get get ttt ggt ttt gga ttc age ggg cat gcg gag 581 
Thr Ala Ala He Ala Ala Phe Gly Phe Gly Phe Ser Gly His Ala Glu 
15 20 25 

gcg gca age cat tec cag ccg cag etc aat ccg aac aag eta eta aat 62 9 

Ala Ala Ser His Ser Gin Pro Gin Leu Asn Pro Asn Lys Leu Leu Asn 
30 35 40 

gtc gcg cac cgc ggc gca teg ggg cat get ccc gag cac acg ctt ttg 677 
Val Ala His Arg Gly Ala Ser Gly His Ala Pro Glu His Thr Leu Leu 
45 50 55 

get tat aag ctt gga caa aaa atg aaa ggc gat tac ata gaa ate gat 725 
Ala Tyr Lys Leu Gly Gin Lys Met Lys Gly Asp Tyr He Glu He Asp 
60 ' 65 70 75 

ctt caa atg aca aaa gac ggc cac ttg gtc gee atg cac gat gag aca 773 
Leu Gin Met Thr Lys Asp Gly His Leu Val Ala Met His Asp Glu Thr 
80 85 90 

ttg gat cgt acg act aat ggt acg ggt ttt gtc aaa gac tat acg ctg 821 
Leu Asp Arg Thr Thr Asn Gly Thr Gly Phe Val Lys Asp Tyr Thr Leu 
95 100 105 

aaa gaa ate aaa gag ctt gat gca ggc tec tgg ttt aac gaa gca tat 869 
Lys Glu He Lys Glu Leu Asp Ala Gly Ser Trp Phe Asn Glu Ala Tyr 
110 115 120 

cct gag egg gca aaa ccg gag tac gee ggg ctg aaa gtg ccc ace ctt 917 
Pro Glu Arg Ala Lys Pro Glu Tyr Ala Gly Leu Lys Val Pro Thr Leu 
125 130 135 



gaa gaa ate ate caa aca ttc ggg aga age gcg cgc tac tat ate gaa 
Glu Glu He He Gin Thr Phe Gly Arg Ser Ala Arg Tyr Tyr He Glu 
140 145 150 155 
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965 



aca aaa tea ccg gaa gac tat gat cat atg gaa gaa aag etc ctg gac 
Thr Lys Ser Pro Glu Asp Tyr Asp His Met Glu Glu Lys Leu Leu Asp 
160 165 170 

ate ctg aag caa tac aaa ttg acc gga gca gac att cat tea age aaa 
lie Leu Lys Gin Tyr Lys Leu Thr Gly Ala Asp lie His Ser Ser Lys 
175 180 185 

gtc ate att caa tct ttt agt cct gaa age tta aaa ate att cat aac 
Val He He Gin Ser Phe Ser Pro Glu Ser Leu Lys He He His Asn 
190 195 200 

get aat cca aac att ccg eta gtg caa tta tta tgg tac gac aaa cct 
Ala Asn Pro Asn He Pro Leu Val Gin Leu Leu Trp Tyr Asp Lys Pro 
205 210 215 

get gee att act gac gee gaa tta aaa caa tat caa tct tac age gtc 
Ala Ala He Thr Asp Ala Glu Leu Lys Gin Tyr Gin Ser Tyr Ser Val 
220 225 230 235 

gga etc ggc atg aac ttt gac cgc att ggc egg gca tac gtg caa aag 
Gly Leu Gly Met Asn Phe Asp Arg He Gly Arg Ala Tyr Val Gin Lys 
240 245 250 

att cga cgc acc ggc atg ctg gtc cat cct tat act gtg aat aaa aaa 
He Arg Arg Thr Gly Met Leu Val His Pro Tyr Thr Val Asn Lys Lys 
255 260 265 

gaa gat atg aag egg ctg etc gat tgg gga gcg acc gga atg ttc acc 
Glu Asp Met Lys Arg Leu Leu Asp Trp Gly Ala Thr Gly Met Phe Thr 
270 275 280 

aac ttt ccg gac egg ctg cgc gat gtt ttg cgc gaa aag aag 
Asn Phe Pro Asp Arg Leu Arg Asp Val Leu Arg Glu Lys Lys 



285 




290 




295 




taaatgaata 


aagaagggga 


ataccatgtt 


aaaactgttt 


aagccagcac 


cgccgattga 


gcggctgccg 


gaagatcaaa 


ttgattcgga 


atataagaaa 


ttcagactgc 


aagtttttct 


cggcatcttc 


atcggttatg 


eggcatacta 


tttaattege 


aaaaatttct 


cgcttgccat 


gecttatttg 


atcgaagagg 


gcttttcaaa 


gtcggcgctc 


ggctttgect 


tgtccgctct 


atccatctct 


tacgggctga 


gcaagttcgt 


gatggccacg 


atateggace 


ggagcaatcc 


gaggatgttc 


ctgcccgccg 


gtttgatcct 


ttccgctgtc 


atcagcctct 


tgatggggtt 


tgttcctttt 


ttcacctcat 


cgatcgccat 


tatgtttatc 


atgctgttct 


taaacggctg 


gttccagggc 


atgggatggc 


cgccgtcagg 


gcgtgtcctt 


gtccactggt 


teagegtcag 


cgaaagggga 


aataaaaccg 


ccatatggaa 


tgtcgcccac 


aatgtcggcg 


ggggactgat 


ggegecgatt 


gccgttgccg 


gcgtcgccat 


cttctcaggc 


ataaegggat 


ctgetacagg 
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ctatgaaggt gtgtttattt tgccggcctt ggtcgccat 



<210> 16 

<211> 297 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 16 

Met Lys Arg Leu Val Arg Ser lie Phe Leu lie Thr Ala Ala lie Ala 
1 ' 5 10 15 



Ala Phe Gly Phe Gly Phe Ser Gly His Ala Glu Ala Ala Ser His Ser 
20 25 30 



Gin Pro Gin Leu Asn Pro Asn Lys Leu Leu Asn Val Ala His Arg Gly 
35 40 45 



Ala Ser Gly His Ala Pro Glu His Thr Leu Leu Ala Tyr Lys Leu Gly 
50 55 60 



Gin Lys Met Lys Gly Asp Tyr lie Glu lie Asp Leu Gin Met Thr Lys 
65 70 75 80 



Asp Gly His Leu Val Ala Met His Asp Glu Thr Leu Asp Arg Thr Thr 
85 90 95 



Asn Gly Thr Gly Phe Val Lys Asp Tyr Thr Leu Lys Glu lie Lys Glu 
100 105 110 



Leu Asp Ala Gly Ser Trp Phe Asn Glu Ala Tyr Pro Glu Arg Ala Lys 
115 12 0 12 5 



Pro Glu Tyr Ala Gly Leu Lys Val Pro Thr Leu Glu Glu lie lie Gin 
130 ' * 135 140 



Thr Phe Gly Arg Ser Ala Arg Tyr Tyr lie Glu Thr Lys Ser Pro Glu 
145 150 155 160 



Asp Tyr Asp His Met Glu Glu Lys Leu Leu Asp lie Leu Lys Gin Tyr 
165 170 175 



Lys Leu Thr Gly Ala Asp He His Ser Ser Lys Val He He Gin Ser 
180 185 190 
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Phe Ser Pro Glu Ser Leu Lys lie lie His Asn Ala Asn Pro Asn lie 
195 200 205 



Pro Leu Val Gin Leu Leu Trp Tyr Asp Lys Pro Ala Ala lie Thr Asp 
210 215 220 



Ala Glu Leu Lys Gin Tyr Gin Ser Tyr Ser Val Gly Leu Gly Met Asn 
225 230 235 240 



Phe Asp Arg He Gly Arg Ala Tyr Val Gin Lys He Arg Arg Thr Gly 
245 250 255 



Met Leu Val His Pro Tyr Thr Val Asn Lys Lys Glu Asp Met Lys Arg 
260 265 270 



Leu Leu Asp Trp Gly Ala Thr Gly Met Phe Thr Asn Phe Pro Asp Arg 
275 280 285 



Leu Arg Asp Val Leu Arg Glu Lys Lys 
290 295 



<210> 17 

<211> 2308 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1814) 

<400> 17 

ggaagagcag cagcagaaaa cgattgatgc gattacaaaa gcgattaaat atatggcgaa 60 

acgccggatt ggcgcgcttc tgacaattga acgggagacg ggaatgggcg attacataga 12 0 

aacggggatc cctttgaatg caaaggtcag ctctgagcta ttgatcaaca tctttattcc 180 

gaacactccg cttcatgacg gagccgtgat tatgaaaaac gatgaggttg ctgcagctgc 240 

ctgctacctt ccgctttctg aaagcccttt tatttcaaaa gagcttggaa cgaggcacag 3 00 

agcagcagtg ggaatcagtg aagtgaccga cagtctgacg gttgttgtat ccgaagagac 3 60 

gggcggcatc agcgtcgcca aaaacggaga ccttcaccgt gatttatcgg aagaggcatt 420 

gaaaaatatg cttgaagcgg aatttaagaa aaattcgcgg gaaacttcct caaatcgctg 480 

gtattggagg gcgaagaaaa atg gat aag ttc tta aac aat ccc tgg get gtc 533 
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Met Asp Lys Phe Leu Asn Asn Pro Trp Ala Val 
1 5 10 



aaa gtt gtc gcg tta ttg ttc gcg ttt ctt ctt tac ttt gcg gtc cac 
Lys Val Val Ala Leu Leu Phe Ala Phe Leu Leu Tyr Phe Ala Val His 
15 20 25 

age get cag gcg ccg act ccg aag aaa cca ggt gaa teg ttt ttc ccg 
Ser Ala Gin Ala Pro Thr Pro Lys Lys Pro Gly Glu Ser Phe Phe Pro 
30 35 40 

aca teg aca aca gac gaa gcg acg etc ace gat ata ccg gtc aaa teg 
Thr Ser Thr Thr Asp Glu Ala Thr Leu Thr Asp He Pro Val Lys Ser 
45 50 55 

ttt tat gat gat gaa aac tac gtc gta aca ggc gtg ccg cag acg gtg 
Phe Tyr Asp Asp Glu Asn Tyr Val Val Thr Gly Val Pro Gin Thr Val 
60 65 70 75 

aat gtc acg att aaa ggc ccg ace gga ace gtc aag aag gtc aga caa 
Asn Val Thr He Lys Gly Pro Thr Gly Thr Val Lys Lys Val Arg Gin 
80 85 90 

gtg aag gat ttt gag att tat gee gac atg caa aac ctg aaa aca ggc 
Val Lys Asp Phe Glu He Tyr Ala Asp Met Gin Asn Leu Lys Thr Gly 
95 100 105 

agg cat aaa gtc gag ctg aag gee aga aat gtt gee gac ggc etc act 
Arg His Lys Val Glu Leu Lys Ala Arg Asn Val Ala Asp Gly Leu Thr 
110 115 12 0 

ctg ace ate aat cca teg gtg aca ace gtg acg ate gaa gaa aaa acg 
Leu Thr He Asn Pro Ser Val Thr Thr Val Thr He Glu Glu Lys Thr 
125 130 135 

acg aag gaa ttc ccg gtc gag gtt gat ttt tat aat aaa aac aaa atg 
Thr Lys Glu Phe Pro Val Glu Val Asp Phe Tyr Asn Lys Asn Lys Met 
140 145 150 155 

aaa gac ggc tac acg ccg gag ctg ccg ate ate aac ccg aaa aac gtc 
Lys Asp Gly Tyr Thr Pro Glu Leu Pro He He Asn Pro Lys Asn Val 
160 165 170 

age gtc ace ggc tea aaa gee gtg ate gac aga ate cag aac ate aag 
Ser Val Thr Gly Ser Lys Ala Val He Asp Arg He Gin Asn He Lys 
175 180 185 

gcg acg ate aat tta gag ggc gtc gac cag acg gtt gaa aaa gaa gee 
Ala Thr He Asn Leu Glu Gly Val Asp Gin Thr Val Glu Lys Glu Ala 
190 195 200 

aag ctt aca gta tac gac aag gac gga aat gtc ctg ccg gtt gaa gtc 
Lys Leu Thr Val Tyr Asp Lys Asp Gly Asn Val Leu Pro Val Glu Val 
205 210 215 

age cct tec gtc gtt aaa ate acc gtt ccg gtg acg age ccg age aaa 
Ser Pro Ser Val Val Lys He Thr Val Pro Val Thr Ser Pro Ser Lys 
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220 225 230 235 

aag att ccg gtc aaa gtt gac egg aaa ggc age ctt ccg gac ggc ate 12 53 

Lys lie Pro Val Lys Val Asp Arg Lys Gly Ser Leu Pro Asp Gly lie 
240 245 250 

age att tec age etc gat ata agt ccg gga gag gtg acc gtc tac ggg 13 01 

Ser lie Ser Ser Leu Asp He Ser Pro Gly Glu Val Thr Val Tyr Gly 
255 260 265 

ccg caa aat gtt ctt gat teg tta gaa ttt gtc gag gec gac gag att 1349 
Pro Gin Asn Val Leu Asp Ser Leu Glu Phe Val Glu Ala Asp Glu He 
270 275 280 

gat tta agt aaa ata aag gat gat act gaa ttg gaa gec ggc att aaa 13 97 

Asp Leu Ser Lys He Lys Asp Asp Thr Glu Leu Glu Ala Gly He Lys 
285 290 295 

gtg ccg gac ggc get aaa aag gtg tea ccc gaa aaa gtg aaa ate aag 1445 
Val Pro Asp Gly Ala Lys Lys Val Ser Pro Glu Lys Val Lys He Lys 
300 305 310 315 

gtg aaa gtt gac aag gaa gaa gag aaa aaa ctg aaa aac gtt tea att 14 93 

Val Lys Val Asp Lys Glu Glu Glu Lys Lys Leu Lys Asn Val Ser He 
320 325 330 

aaa acc gcg ggg ctg aat gac age egg gat ctt gaa ttt etc gat ccg 1541 
Lys Thr Ala Gly Leu Asn Asp Ser Arg Asp Leu Glu Phe Leu Asp Pro 
335 340 345 

aag tea ggc aag ctg gat ate acg gca aag ggc teg aca gee gcg ate 1589 
Lys Ser Gly Lys Leu Asp He Thr Ala Lys Gly Ser Thr Ala Ala He 
350 355 360 

gaa aaa etc cag cct tec gac gtc gag etc tat gtc aat gtg gcg gat 1637 
Glu Lys Leu Gin Pro Ser Asp Val Glu Leu Tyr Val Asn Val Ala Asp 
365 370 375 

etc gat gac ggc gag cac aat gta aag ctg gaa gta aac ggt ccg cag 1685 
Leu Asp Asp Gly Glu His Asn Val Lys Leu Glu Val Asn Gly Pro Gin 
380 385 390 395 

aac atg aca tgg teg ctg ccg egg caa age att cga gtg aaa ate tea 1733 
Asn Met Thr Trp Ser Leu Pro Arg Gin Ser He Arg Val Lys He Ser 
400 405 410 

tct caa aca acc caa aac gaa aaa aac aat ggt cag gat gaa gaa gaa 1781 
Ser Gin Thr Thr Gin Asn Glu Lys Asn Asn Gly Gin Asp Glu Glu Glu 
415 420 425 

gag aat cat tct gaa aag gat tea caa cct tea tgaatcaaaa aggagegata 1834 
Glu Asn His Ser Glu Lys Asp Ser Gin Pro Ser 
430 435 

ttaatgggca agtattttgg tacagaeggt gtaagaggcg tggcaaacag tgaacttaca 1894 

cctgagctgg cctttaaagt eggaegcttt ggcggatatg tcctaacaaa agataaggag 1954 
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cgtcccaagg 


ttctgatcgg 


ccgtgacacg 


cgcatttcag 


ggcatatgct 


ggaaggggcc 


0 fil A 
Z UXft 


cttgtagcag 


gccttctttc 


gataggagca 


gaagtcatgc 


gtctcggcgt 


gat. txcgacg 


9 CM A 


cccggagtcg 


catatttgac 


gaaggctatg 


gacgcggagg 


cgggtgtgat 


gatttccgct 


2134 


tcccacaacc 


ctgtccagga. 


caacggaatt 


aagtttttcg gcggcgacgg 


ctttaagctt 


2194 


tccgatgaac 


aggagcttga 


aatcgagcgt 


ctgatggatc 


agccggaaga 


tcacctgcca 


2254 


aggcctgtag 


gcgctgatct 


gggcatggtg 


aacgactact 


ttgaaggcgg 


acag 


2308 



<210> 18 
<211> 438 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 18 

Met Asp Lys Phe Leu Asn Asn Pro Trp Ala Val Lys Val Val Ala Leu 
15 10 15 



Leu Phe Ala Phe Leu Leu Tyr Phe Ala Val His Ser Ala Gin Ala Pro 
20 25 30 



Thr Pro Lys Lys Pro Gly Glu Ser Phe Phe Pro Thr Ser Thr Thr Asp 
35 40 45 



Glu Ala Thr Leu Thr Asp He Pro Val Lys Ser Phe Tyr Asp Asp Glu 
50 55 60 



Asn Tyr Val Val Thr Gly Val Pro Gin Thr Val Asn Val Thr He Lys 
65 70 75 80 



Gly Pro Thr Gly Thr Val Lys Lys Val Arg Gin Val Lys Asp Phe Glu 
85 90 95 



He Tyr Ala Asp Met Gin Asn Leu Lys Thr Gly Arg His Lys Val Glu 
100 105 HO 



Leu Lys Ala Arg Asn Val Ala Asp Gly Leu Thr Leu Thr He Asn Pro 
115 120 125 



Ser Val Thr Thr Val Thr He Glu Glu Lys Thr Thr Lys Glu Phe Pro 
130 135 140 
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Val Glu Val Asp Phe Tyr Asn Lys Asn Lys Met Lys Asp Gly Tyr Thr 
145 150 155 160 



Pro Glu Leu Pro lie lie Asn Pro Lys Asn Val Ser Val Thr Gly Ser 
165 170 175 



Lys Ala Val lie Asp Arg lie Gin Asn lie Lys Ala Thr lie Asn Leu 
180 185 190 



Glu Gly Val Asp Gin Thr Val Glu Lys Glu Ala Lys Leu Thr Val Tyr 
195 200 205 



Asp Lys Asp Gly Asn Val Leu Pro Val Glu Val Ser Pro Ser Val Val 
210 215 220 



Lys lie Thr Val Pro Val Thr Ser Pro Ser Lys Lys lie Pro Val Lys 
225 230 235 240 



Val Asp Arg Lys Gly Ser Leu Pro Asp Gly lie Ser lie Ser Ser Leu 
245 250 255 



Asp lie Ser Pro Gly Glu Val Thr Val Tyr Gly Pro Gin Asn Val Leu 
260 265 270 



Asp Ser Leu Glu Phe Val Glu Ala Asp Glu lie Asp Leu Ser Lys lie 
275 280 285 



Lys Asp Asp Thr Glu Leu Glu Ala Gly lie Lys Val Pro Asp Gly Ala 
290 295 300 



Lys Lys Val Ser Pro Glu Lys Val Lys lie Lys Val Lys Val Asp Lys 
305 310 315 320 



Glu Glu Glu Lys Lys Leu Lys Asn Val Ser lie Lys Thr Ala Gly Leu 
325 330 335 



Asn Asp Ser Arg Asp Leu Glu Phe Leu Asp Pro Lys Ser Gly Lys Leu 
340 345 350 



Asp lie Thr Ala Lys Gly Ser Thr Ala Ala lie Glu Lys Leu Gin Pro 
355 360 365 



Ser Asp Val Glu Leu Tyr Val Asn Val Ala Asp Leu Asp Asp Gly Glu 
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370 375 380 

His Asn Val Lys Leu Glu Val Asn Gly Pro Gin Asn Met Thr Trp Ser 
385 390 395 400 

Leu Pro Arg Gin Ser He Arg Val Lys He Ser Ser Gin Thr Thr Gin 
405 410 415 

Asn Glu Lys Asn Asn Gly Gin Asp Glu Glu Glu Glu Asn His Ser Glu 
420 425 430 



Lys Asp Ser Gin Pro Ser 
435 



<210> 19 

<211> 2632 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (852) . . (2606) 

<400> 19 



atatgtttta 


atgaagaaaa 


tctccaggcc 


gctcttcgtt 


ttcagatata 


aatgtcagcg 


60 


cgtcgccagc 


ctggcggttc 


gatttattgt 


gagttgaaac 


atcgccgagc 


gtaatgatgc 


120 


cggcaagcgt 


ttttccccgt 


gtaaccggga 


cccttctgat 


ctgataatct 


cccatgagat 


180 


cgaccgcttt 


tcaatgaatg 


tttacactta 


ccgtaatgat 


agaagggccc 


tttggatatg 


240 


aacgattcat 


cgaagcgatc 


ccgtcttata 


aagaagtgtt 


tggcacagac 


gaaaaggtgt 


300 


ggacaaaagc 


atcgccgctc 


tcatacataa 


acaactcaaa 


attgccgccg 


gcctatcttg 


360 


tgacccgctg 


ggaagaccct 


gccgtttaca 


agttcgcgga 


aaccgcaaac 


aaagcgaagg 


420 


caacggaatt 


tgtgtatcaa 


gtcaacagct 


tatctcacag 


tgatttaaac 


aagatgttcg 


480 


gctctccaga 


tgcaccggca 


gaagcgcaga 


atctgacaaa 


agcggttatg gcgtttttag 


540 


agaaggaaaa 


taaatagatc 


aaacggccga 


ctcggcttcc 


tacatgtact 


tgctgaaagg 


600 


atataaacag 


ctgttaaact 


agcagagaaa 


ggccgaaaat 


gttaaattcg 


gcctcttctc 


660 


acacttggca 


cccccttact 


cataagacat 


cgatctgaaa 


attcccaaaa 


tataaacaaa 


720 


acattaataa 


aatcaagcca 


tttgattaac 


aaatttacga 


tacgatcata 


tagaacttga 


780 


tgattgggaa 


aagcattttg 


agagaagatt 


aagagcaagg 


gagatatgat 


gtgagaatga 


840 
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aacgattaag g atg agg aag cat tta ctg ata get gtc tgt act ttg gca 890 
Met Arg Lys His Leu Leu lie Ala Val Cys Thr Leu Ala 
15 10 

ctt ctt eta agt tec ccg att gta age gat gcg age ccg gca act aaa 93 8 

Leu Leu Leu Ser Ser Pro lie Val Ser Asp Ala Ser Pro Ala Thr Lys 
15 20 25 

cca aca act gca gat teg ccg caa tct tec gga ttt ttc gta gac cat 986 
Pro Thr Thr Ala Asp Ser Pro Gin Ser Ser Gly Phe Phe Val Asp His 
30 35 40 45 

tac aaa aat aat ate tct gee aat acg acg gcg gaa tec aat cct gtc 1034 
Tyr Lys Asn Asn He Ser Ala Asn Thr Thr Ala Glu Ser Asn Pro Val 
50 55 60 

ate ggc ctg ctt tec gaa ttt aat aaa ctt tgg act ccc gga aag aca 1082 
He Gly Leu Leu Ser Glu Phe Asn Lys Leu Trp Thr Pro Gly Lys Thr 
65 70 75 

tgg aat acc ggt act aaa ctg aac age agg gtg ctg gat gee aac att 113 0 

Trp Asn Thr Gly Thr Lys Leu Asn Ser Arg Val Leu Asp Ala Asn He 
80 85 90 

caa aaa gtc gtg gat att get gaa cgc cgc acg atg ctt gag gaa aat 1178 
Gin Lys Val Val Asp He Ala Glu Arg Arg Thr Met Leu Glu Glu Asn 
95 100 105 

get gee tat ttt gat gat egg egg age cag age tac agt ata att gac 1226 
Ala Ala Tyr Phe Asp Asp Arg Arg Ser Gin Ser Tyr Ser He He Asp 
110 115 120 125 

ggc etc ggc aag ctt gee ggc gtc tat cga atg aac gcg gga gcg acg 1274 
Gly Leu Gly Lys Leu Ala Gly Val Tyr Arg Met Asn Ala Gly Ala Thr 
130 135 140 

aca acg ate acc age att ccg gca gat gee teg att aga aaa tac aat 1322 
Thr Thr He Thr Ser He Pro Ala Asp Ala Ser He Arg Lys Tyr Asn 
145 150 155 

gat gaa gga acc aat teg ggc age acc age tct gaa ctt gga aat gtc 1370 
Asp Glu Gly Thr Asn Ser Gly Ser Thr Ser Ser Glu Leu Gly Asn Val 
160 165 170 

gta agt ttg gtc aat act tta cgc ggc aac tat tct tea teg aat ccg 1418 
Val Ser Leu Val Asn Thr Leu Arg Gly Asn Tyr Ser Ser Ser Asn Pro 
175 180 185 

get aaa age tat ttc aac tat ccc cgc ccg ttt cgc tgg aaa gac aat 1466 
Ala Lys Ser Tyr Phe Asn Tyr Pro Arg Pro Phe Arg Trp Lys Asp Asn 
190 195 200 205 

teg ate att gtt cca acg ctt ate ccc gtc ate aat cct gat ccg aac 1514 
Ser He He Val Pro Thr Leu He Pro Val He Asn Pro Asp Pro Asn 
210 215 220 
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aaa gac gga ggt ttt cca age gga cac acg aac gec gca tat etc age 
Lys Asp Gly Gly Phe Pro Ser Gly His Thr Asn Ala Ala Tyr Leu Ser 
225 230 235 



get ttt get atg gee 
Ala Phe Ala Met Ala 
240 

act cgc get tea gaa 
Thr Arg Ala Ser Glu 
255 

tec ccg ctg gac gtc 
Ser Pro Leu Asp Val 
270 

gca gca ate ctg tct 
Ala Ala He Leu Ser 
290 

ttt gat gaa gee cgc 
Phe Asp Glu Ala Arg 
305 

gac aga tac age gat 
Asp Arg Tyr Ser Asp 
320 

ttg aca tat gga ttt 
Leu Thr Tyr Gly Phe 
335 

gtt cca aag gga gee 
Val Pro Lys Gly Ala 
350 

gac aaa aag cag cgc 
Asp Lys Lys Gin Arg 
370 

ggc tac cct gtt ctt 
Gly Tyr Pro Val Leu 
385 

ttt tec gcg gca gat 
Phe Ser Ala Ala Asp 
400 

ace atg gat tec gca 
Thr Met Asp Ser Ala 
415 

aac gac ate tec ggc 
Asn Asp He Ser Gly 
430 

ttg aag ctg gaa ggg 



tat gcg ata ccg gag cgt 
Tyr Ala He Pro Glu Arg 
245 

etc ggt cat aac egg att 
Leu Gly His Asn Arg He 
260 

atg ggg gga cga gta atg 
Met Gly Gly Arg Val Met 
275 280 

gac ccc gca aat gaa aga 
Asp Pro Ala Asn Glu Arg 
2 95 

cgt aaa tta tta acg caa 
Arg Lys Leu Leu Thr Gin 
310 

tat gag aag aat aaa aaa 
Tyr Glu Lys Asn Lys Lys 
325 

cga caa atg aac aaa ace 
Arg Gin Met Asn Lys Thr 
340 

gaa gtc ctg ctg gaa aca 
Glu Val Leu Leu Glu Thr 
355 360 

cgt teg gtt tta gee act 
Arg Ser Val Leu Ala Thr 
375 

gat gat cga gaa gga tgg 
Asp Asp Arg Glu Gly Trp 
390 

ggg tat ggg get ttt acc 
Gly Tyr Gly Ala Phe Thr 
405 

aaa ggc ggc ttc cat aca 
Lys Gly Gly Phe His Thr 
420 

acc gga aag ctg acc aaa 
Thr Gly Lys Leu Thr Lys 
435 440 

gat aat aca tat tec ggc 



tat cag gag ctg ctg 
Tyr Gin Glu Leu Leu 
250 

gtt gee ggt atg cat 
Val Ala Gly Met His 
265 

gca aca get ttg tct 
Ala Thr Ala Leu Ser 
285 

ttg aag aaa acg get 
Leu Lys Lys Thr Ala 
300 

acc ggt aca get gaa 
Thr Gly Thr Ala Glu 
315 

caa tat acg gaa cga 
Gin Tyr Thr Glu Arg 
330 

gee aaa cca atg gca 
Ala Lys Pro Met Ala 
345 

cgt ttt cct tac ctt 
Arg Phe Pro Tyr Leu 
365 

acc ggt ctt ccg gee 
Thr Gly Leu Pro Ala 
380 

gga agg ctt aat etc 
Gly Arg Leu Asn Leu 
3 95 

aaa aat gtt acc gtg 
Lys Asn Val Thr Val 
410 

gee gat cgc tgg cgc 
Ala Asp Arg Trp Arg 
425 

aaa ggg aca ggc get 
Lys Gly Thr Gly Ala 
445 

ggt aca egg att gat 
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2474 



2522 



Leu Lys Leu Glu Gly Asp Asn Thr Tyr Ser Gly Gly Thr Arg lie Asp 
450 455 460 

caa gga aca ctt gag ggc ggt teg gag aca get ttc ggg aga ggt gat 2282 
Gin Gly Thr Leu Glu Gly Gly Ser Glu Thr Ala Phe Gly Arg Gly Asp 
465 470 475 

gtt gca eta aac gga ggc ate ctt aag gaa gat gcg ccg gga aaa ctg 2 33 0 
Val Ala Leu Asn Gly Gly lie Leu Lys Glu Asp Ala Pro Gly Lys Leu 
480 485 490 

ate ate gaa gga gac tac aaa caa tct get aaa gga ata ctt gaa ctt 2378 
lie lie Glu Gly Asp Tyr Lys Gin Ser Ala Lys Gly lie Leu Glu Leu 
495 500 505 

cag etc age ggc aaa aaa gat cag ttg aaa att aag gga aaa gca aga 2426 
Gin Leu Ser Gly Lys Lys Asp Gin Leu Lys lie Lys Gly Lys Ala Arg 
510 515 520 525 

ttg aaa ggg aca ttg cgt etc aat ttt acg gac aat tac gta ccg get 
Leu Lys Gly Thr Leu Arg Leu Asn Phe Thr Asp Asn Tyr Val Pro Ala 
530 535 540 

gac gga teg gcg ate ata ace ttc cgc aag cgt cat gga tea ttt tct 
Asp Gly Ser Ala lie He Thr Phe Arg Lys Arg His Gly Ser Phe Ser 
545 550 555 

tec gtc gag ace agt gga ttg cca age aag tat aaa gtg aag ate ate 2570 
Ser Val Glu Thr Ser Gly Leu Pro Ser Lys Tyr Lys Val Lys He He 
560 565 570 

tat aaa tec aac agt att cag ttg aaa gtt gag caa aaggggagaa 2616 
Tyr Lys Ser Asn Ser He Gin Leu Lys Val Glu Gin 
575 580 585 

getgatctge aagagg 2 632 



<210> 20 
<211> 585 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 20 

Met Arg Lys His Leu Leu He Ala Val Cys Thr Leu Ala Leu Leu Leu 
1 ~ 5 10 15 



Ser Ser Pro He Val Ser Asp Ala Ser Pro Ala Thr Lys Pro Thr Thr 
20 25 30 



Ala Asp Ser Pro Gin Ser Ser Gly Phe Phe Val Asp His Tyr Lys Asn 
35 40 45 
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Asn He Ser Ala Asn Thr Thr Ala Glu Ser Asn Pro Val He Gly Leu 
50 55 60 



Leu Ser Glu Phe Asn Lys Leu Trp Thr Pro Gly Lys Thr Trp Asn Thr 
65 70 75 80 



Gly Thr Lys Leu Asn Ser Arg Val Leu Asp Ala Asn He Gin Lys Val 
85 90 95 



Val Asp He Ala Glu Arg Arg Thr Met Leu Glu Glu Asn Ala Ala Tyr 
100 " 105 HO 



Phe Asp Asp Arg Arg Ser Gin Ser Tyr Ser He He Asp Gly Leu Gly 
115 120 125 



Lys Leu Ala Gly Val Tyr Arg Met Asn Ala Gly Ala Thr Thr Thr He 
130 135 140 



Thr Ser He Pro Ala Asp Ala Ser He Arg Lys Tyr Asn Asp Glu Gly 
145 150 155 160 



Thr Asn Ser Gly Ser Thr Ser Ser Glu Leu Gly Asn Val Val Ser Leu 
165 170 175 



Val Asn Thr Leu Arg Gly Asn Tyr Ser Ser Ser Asn Pro Ala Lys Ser 
180 185 190 



Tyr Phe Asn Tyr Pro Arg Pro Phe Arg Trp Lys Asp Asn Ser He He 
195 200 205 



Val Pro Thr Leu He Pro Val He Asn Pro Asp Pro Asn Lys Asp Gly 
210 215 220 



Gly Phe Pro Ser Gly His Thr Asn Ala Ala Tyr Leu Ser Ala Phe Ala 
225 230 235 240 



Met Ala Tyr Ala He Pro Glu Arg Tyr Gin Glu Leu Leu Thr Arg Ala 
245 250 255 



Ser Glu Leu Gly His Asn Arg He Val Ala Gly Met His Ser Pro Leu 
260 265 270 



Asp Val Met Gly Gly Arg Val Met Ala Thr Ala Leu Ser Ala Ala He 
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275 



280 



285 



Leu Ser Asp Pro Ala Asn Glu Arg Leu Lys Lys Thr Ala Phe Asp Glu 
290 295 300 



Ala Arg Arg Lys Leu Leu Thr Gin Thr Gly Thr Ala Glu Asp Arg Tyr 
305 310 315 320 



Ser Asp Tyr Glu Lys Asn Lys Lys Gin Tyr Thr Glu Arg Leu Thr Tyr 
325 330 335 



Gly Phe Arg Gin Met Asn Lys Thr Ala Lys Pro Met Ala Val Pro Lys 
340 345 350 



Gly Ala Glu Val Leu Leu Glu Thr Arg Phe Pro Tyr Leu Asp Lys Lys 
355 360 365 



Gin Arg Arg Ser Val Leu Ala Thr Thr Gly Leu Pro Ala Gly Tyr Pro 
370 375 380 



Val Leu Asp Asp Arg Glu Gly Trp Gly Arg Leu Asn Leu Phe Ser Ala 
385 390 395 400 



Ala Asp Gly Tyr Gly Ala Phe Thr Lys Asn Val Thr Val Thr Met Asp 
405 410 415 



Ser Ala Lys Gly Gly Phe His Thr Ala Asp Arg Trp Arg Asn Asp lie 
420 425 430 



Ser Gly Thr Gly Lys Leu Thr Lys Lys Gly Thr Gly Ala Leu Lys Leu 
435 440 445 



Glu Gly Asp Asn Thr Tyr Ser Gly Gly Thr Arg lie Asp Gin Gly Thr 
450 455 460 



Leu Glu Gly Gly Ser Glu Thr Ala Phe Gly Arg Gly Asp Val Ala Leu 
465 470 475 480 



Asn Gly Gly lie Leu Lys Glu Asp Ala Pro Gly Lys Leu lie lie Glu 
485 490 495 



Gly Asp Tyr Lys Gin Ser Ala Lys Gly lie Leu Glu Leu Gin Leu Ser 
500 505 510 
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Gly Lys Lys Asp Gin Leu Lys He Lys Gly Lys Ala Arg Leu Lys Gly 
515 520 525 



Thr Leu Arg Leu Asn Phe Thr Asp Asn Tyr Val Pro Ala Asp Gly Ser 
530 535 540 



Ala He He Thr Phe Arg Lys Arg His Gly Ser Phe Ser Ser Val Glu 
545 550 555 560 



Thr Ser Gly Leu Pro Ser Lys Tyr Lys Val Lys He He Tyr Lys Ser 
565 570 575 



Asn Ser He Gin Leu Lys Val Glu Gin 
580 585 



<210> 21 

<211> 2772 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (2276) 












<400> 21 
ttcttgaatc 


tgcggatata 


ttggcgtaag 


tattgtacga 


taaatccaaa 


tagcgaccca 


60 


ccctaaacac 


aatgcaataa 


ttatcttttt 


gtaataattg 


gggtcatgtt 


taattgtttt 


120 


ttccacggta 


tgagaacgct 


cccttctttt 


aatctatttt 


ttatttaatt 


aaattgtagg 


180 


ttgtaagcca 


gtcaataaca 


ttgttcactt 


tcaacaaaaa 


caaaagtaac 


attatacatt 


240 


ttagacaaaa 


ggcgtcgctt 


aaaaatgatt 


catcgataga 


agetggcett 


atgactcttt 


300 


tttaaaacta 


acttggagta 


cccaatttaa 


cttcccgaat 


aaacaggaag 


cttcacaaat 


360 


gttgatataa 


cagtgttttt 


aacgttttaa 


aaactaaagg 


tgcatgacaa 


gcgaccttaa 


420 


gataagcttt 


ctttctcttt 


gaaaattcaa 


aaatcctccg 


atatatatag 


cgaacgccgc 


480 


taaaaaagga 


ggagagccgg 


atg aaa aag tta tgg aaa ate gcg gtt teg get 
Met Lys Lys Leu Trp Lys He Ala Val Ser Ala 


533 



10 



gca atg ttc gtc ggt ttt ttc gca aat tea ccc cgc att caa gcg gaa 581 
Ala Met Phe Val Gly Phe Phe Ala Asn Ser Pro Arg He Gin Ala Glu 
15 20 25 
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62 



Tyr Lys Arg Gly lie lie Leu Val Gly Ala Ser Gly Asn Ala Gly Asn 
255 260 265 



gga aaa tec gtt tat 
Gly Lys Ser Val Tyr 
270 

teg gca acc aat gaa 
Ser Ala Thr Asn Glu 
285 

age gee gta teg tat 
Ser Ala Val Ser Tyr 
300 

ggc aat cgc gga tat 
Gly Asn Arg Gly Tyr 
320 

gac gtc acc tgc gtg 
Asp Val Thr Cys Val 
335 

tea aat get gag ctg 
Ser Asn Ala Glu Leu 
350 

ggc get ccc ggt cgt 
Gly Ala Pro Gly Arg 
365 

aaa gag gtc aca cag 
Lys Glu Val Thr Gin 
380 

gcg gaa aag aca aag 
Ala Glu Lys Thr Lys 
400 

ate gaa ccg etc cct 
lie Glu Pro Leu Pro 
415 

etc aat act gtt aaa 
Leu Asn Thr Val Lys 
430 

aaa etc get gag aag 
Lys Leu Ala Glu Lys 
445 

aaa gcg gtc aac gaa 
Lys Ala Val Asn Glu 
460 

aaa egg ate aac gcg 
Lys Arg lie Asn Ala 



tac ccg gee gee tac age 
Tyr Pro Ala Ala Tyr Ser 
275 

aaa aat cag ate gee tea 
Lys Asn Gin lie Ala Ser 
290 

tec get ccg age aca tct 
Ser Ala Pro Ser Thr Ser 
305 310 

gca ate gga age tgc act 
Ala He Gly Ser Cys Thr 
325 

ate gca ctt atg aaa cag 
He Ala Leu Met Lys Gin 
340 

cgc aag aaa atg cag ttt 
Arg Lys Lys Met Gin Phe 
355 

gat cat ttg ttc ggc tac 
Asp His Leu Phe Gly Tyr 
370 

cca ttg gaa aaa gcg caa 
Pro Leu Glu Lys Ala Gin 
385 390 

aaa aaa gcg gac att caa 
Lys Lys Ala Asp He Gin 
4 05 

gca gac gca gat aaa ccc 
Ala Asp Ala Asp Lys Pro 
420 

gag cag ctt aaa aaa aca 
Glu Gin Leu Lys Lys Thr 
435 

caa aaa aag aaa acc aat 
Gin Lys Lys Lys Thr Asn 
450 

etc gac age ggc act ttc 
Leu Asp Ser Gly Thr Phe 
465 470 

gtc cgt tea age etc ttg 
Val Arg Ser Ser Leu Leu 



age gtc att gee gtc 
Ser Val He Ala Val 
280 

ttt acc aac acc egg 
Phe Thr Asn Thr Arg 
295 

att ate aat aca teg 
He He Asn Thr Ser 
315 

gca caa ggg aca ccc 
Ala Gin Gly Thr Pro 
330 

ctg cac cca acc get 
Leu His Pro Thr Ala 
345 

tat aca age gat ttg 
Tyr Thr Ser Asp Leu 
360 

cga tta ate cgc ttc 
Arg Leu He Arg Phe 
375 

aaa gee gtc gga caa 
Lys Ala Val Gly Gin 
395 

acc gca caa aaa gcg 
Thr Ala Gin Lys Ala 
410 

get ttg aaa aag aga 
Ala Leu Lys Lys Arg 
425 

gee gaa age aaa gtg 
Ala Glu Ser Lys Val 
440 

gee gac tec gee caa 
Ala Asp Ser Ala Gin 
455 

aaa acg aat ttg caa 
Lys Thr Asn Leu Gin 
475 

aag acc gca aag cag 
Lys Thr Ala Lys Gin 
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480 485 490 

gcc gtt gcc aaa get gaa aaa gcg gca aca gac tea aac etc ggc aaa 2021 
Ala Val Ala Lys Ala Glu Lys Ala Ala Thr Asp Ser Asn Leu Gly Lys 
495 500 505 

gcg caa aaa gcg ate aat gag ctt ccc gcc gga aaa gac aaa tea aat 2069 
Ala Gin Lys Ala lie Asn Glu Leu Pro Ala Gly Lys Asp Lys Ser Asn 
510 515 520 

ctg caa aaa agg ctg aac acc gcg aaa aag caa gca get gca gcc tat 2117 
Leu Gin Lys Arg Leu Asn Thr Ala Lys Lys Gin Ala Ala Ala Ala Tyr 
525 530 535 

aat aaa aaa gtt tct gca gca aag gcc aaa gtc aaa acg gcc gaa caa 2165 
Asn Lys Lys Val Ser Ala Ala Lys Ala Lys Val Lys Thr Ala Glu Gin 
540 545 550 555 

aag aga acg aaa aaa aca aaa tea gca gcg caa tea gca gta ggc aag 2213 
Lys Arg Thr Lys Lys Thr Lys Ser Ala Ala Gin Ser Ala Val Gly Lys 
560 565 570 

ctg aaa gca tec gcc gaa aaa acg aag ctg caa aaa egg ate aat gcc 2261 
Leu Lys Ala Ser Ala Glu Lys Thr Lys Leu Gin Lys Arg lie Asn Ala 
575 580 585 

att aag ctg aag tag tacggaaaaa ageceggaat catccgggcc ttttaatttt 2316 
lie Lys Leu Lys 
590 

catatttagc aaatgegtea ttattgatgc tgttgtacta attgacattt cgggctcgtc 2376 

atttgegtaa tegtattect tggtcggccg cttactctcc cccgtactct ccaatcactt 2436 

cttatcaatt ctttccgtca caatcccgac gatgtcccgt tctgaaacaa agecgaaatg 2496 

gcggctgtca aagctgtgga tccggttgtc cccgaggacg aagtactcgt tttcaggcac 2556 

cttctcctct ccggtcactt cctgcagtgt aaaatcccct gtcaagtccc ctccggcggt 2616 

gaeggecttt aagtegtcca gataaggctc tttgatcttt tcttcgttga tatacagctg 2676 

atcatcttca tacctgaggg tttcgcccgg aagcccgatc acccttttaa tgaatatatc 2736 

tttgtcaggt cctttaaaca gcacgatgtc aaatcg 2772 



<210> 22 
<211> 591 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 22 

Met Lys Lys Leu Trp Lys He Ala Val Ser Ala Ala Met Phe Val Gly 
15 10 15 
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Phe Phe Ala Asn Ser Pro Arg lie Gin Ala Glu Ser Asn Lys Gin Glu 
20 25 30 



Asn Glu Val lie Val Val Tyr Lys Asn Thr Ser Gly Lys Glu Thr Val 
35 40 45 



He Glu Gin Ala Asp Thr Val Glu His Val Tyr Arg His He Pro Ala 
50 55 60 



Ala Ala Val Thr Ala Asp Asp Lys Thr Val Arg Glu Leu Glu His Asp 
65 70 75 80 



Pro Asp Val Leu Tyr Val Glu Asp Asn Leu Pro Val Ala Ala Ala Asp 
85 90 95 



Ser Thr Ala Leu Lys Ala Phe Ser Ser Ser Thr Ala Gin Asn Ala Ser 
100 105 110 



Ala Phe Ser Gin Trp Asn He Lys Leu He Gin Ala Ala Leu Ala Trp 
115 120 125 



Asn Lys Gly Leu Thr Gly Lys Gin Val Lys He Ala Val He Asp Ser 
130 135 140 



Gly He Ser Pro His Glu Glu Leu Ser He Ala Gly Gly Ala Ser Met 
145 150 155 160 



Val Gly Tyr Thr Ala Ser Tyr Arg Asp Asp Asn Gly His Gly Thr His 
165 170 175 



Val Ala Gly He He Gly Ala Lys His Asn Gly Arg Gly He Asp Gly 
180 185 190 



He Ala Pro Gly Ala Gin Leu Tyr Ala Val Lys Ala Leu Asp Arg Asn 
195 200 205 



Gly Ala Gly Asp Leu Lys Gly He Leu Gin Gly He Asp Trp Ser He 
210 215 220 



Gin His Gly He Asp He He Asn Met Ser Leu Val Val Ser Gly Asp 
225 230 235 240 
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Ser Gin Val Leu His Asp Ala Val Asp Lys Ala Tyr Lys Arg Gly lie 
245 250 255 



He Leu Val Gly Ala Ser Gly Asn Ala Gly Asn Gly Lys Ser Val Tyr 
260 265 270 



Tyr Pro Ala Ala Tyr Ser Ser Val He Ala Val Ser Ala Thr Asn Glu 
275 280 285 



Lys Asn Gin He Ala Ser Phe Thr Asn Thr Arg Ser Ala Val Ser Tyr 
290 295 300 



Ser Ala Pro Ser Thr Ser He He Asn Thr Ser Gly Asn Arg Gly Tyr 
305 310 315 320 



Ala He Gly Ser Cys Thr Ala Gin Gly Thr Pro Asp Val Thr Cys Val 
325 330 335 



He Ala Leu Met Lys Gin Leu His Pro Thr Ala Ser Asn Ala Glu Leu 
340 345 350 



Arg Lys Lys Met Gin Phe Tyr Thr Ser Asp Leu Gly Ala Pro Gly Arg 
355 360 365 



Asp His Leu Phe Gly Tyr Arg Leu He Arg Phe Lys Glu Val Thr Gin 
370 375 380 



Pro Leu Glu Lys Ala Gin Lys Ala Val Gly Gin Ala Glu Lys Thr Lys 
385 390 395 400 



Lys Lys Ala Asp He Gin Thr Ala Gin Lys Ala He Glu Pro Leu Pro 
405 410 415 



Ala Asp Ala Asp Lys Pro Ala Leu Lys Lys Arg Leu Asn Thr Val Lys 
420 425 430 



Glu Gin Leu Lys Lys Thr Ala Glu Ser Lys Val Lys Leu Ala Glu Lys 
435 440 445 



Gin Lys Lys Lys Thr Asn Ala Asp Ser Ala Gin Lys Ala Val Asn Glu 
450 455 460 



Leu Asp Ser Gly Thr Phe Lys Thr Asn Leu Gin Lys Arg He Asn Ala 
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465 470 475 480 



Val Arg Ser Ser Leu Leu Lys Thr Ala Lys Gin Ala Val Ala Lys Ala 
485 490 495 



Glu Lys Ala Ala Thr Asp Ser Asn Leu Gly Lys Ala Gin Lys Ala He 
500 505 510 



Asn Glu Leu Pro Ala Gly Lys Asp Lys Ser Asn Leu Gin Lys Arg Leu 
515 520 525 



Asn Thr Ala Lys Lys Gin Ala Ala Ala Ala Tyr Asn Lys Lys Val Ser 
530 535 540 



Ala Ala Lys Ala Lys Val Lys Thr Ala Glu Gin Lys Arg Thr Lys Lys 
545 550 555 560 



Thr Lys Ser Ala Ala Gin Ser Ala Val Gly Lys Leu Lys Ala Ser Ala 
565 570 575 



Glu Lys Thr Lys Leu Gin Lys Arg He Asn Ala He Lys Leu Lys 
580 585 590 



<210> 23 

<211> 2347 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (513) . . (1856) 



<400> 23 
actgacaccc 


gttcatatgg 


aattaatcaa 


ttcaatcggc 


gatgacccgc 


tgctgccgat 


60 


tttggccatg 


gggggcgcag 


gacaagtagg 


cgccgctttt 


gcgatctatt 


tcaaaacgaa 


120 


aaaagcaaag 


ctaaaaagag 


ccattgccgg 


cggactgccg 


tcaggcctgc 


tcggcatcgg 


180 


cgaaccgctc 


atattcggtg 


taacccttcc 


gctcggacgt 


ccgtttttaa 


ccgcgtgcct 


240 


cggggccgga 


gtaggcggag 


catttcaagc 


gtatttcaaa 


attgcgaccg 


tatcgatagg 


300 


cgtatcaggg 


ctccctttgt 


cgtttttggt 


tcatacccac 


caagttcttt 


tgtatattct 


360 


cggtttgttt 


atttcctatg 


ctgccggctt 


tgtcttaaca 


tactcctttg 


gtttcaagga 


420 


cgatatggca 


gttgaatttg 


attaaacgtt 


tgtttaaaat 


ttcccactat 


gcaattttta 


480 
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acagaaagga gtgaagcaag ctgaaaaagt tt atg ate agt gcg gec gcg tec 533 

Met lie Ser Ala Ala Ala Ser 
1 5 

eta ttg ctg ctg aca tgc ttt ttt ccg ctt ccg tec aca gca cag act 581 
Leu Leu Leu Leu Thr Cys Phe Phe Pro Leu Pro Ser Thr Ala Gin Thr 
10 15 20 

gec ate ggg aac gag aca aaa cag egg ctg aca tat cct gtt tta acg 62 9 

Ala lie Gly Asn Glu Thr Lys Gin Arg Leu Thr Tyr Pro Val Leu Thr 
25 30 35 

aaa gcg aaa acg cct gaa gaa gee ggt ttt tct teg aaa aag ctt aaa 677 
Lys Ala Lys Thr Pro Glu Glu Ala Gly Phe Ser Ser Lys Lys Leu Lys 
40 45 50 55 

get gtg gac cgt ctg ate gaa cag gat gtc aaa gcg ggc ttt ccc ggc 725 
Ala Val Asp Arg Leu lie Glu Gin Asp Val Lys Ala Gly Phe Pro Gly 
60 65 70 

get gec ctt att ttg att aaa gac gga aaa ate ate aaa aaa gaa gtc 773 
Ala Ala Leu lie Leu lie Lys Asp Gly Lys lie lie Lys Lys Glu Val 
75 80 85 

tac ggc tac aag cag aaa tac aac ggc etc ata gcg etc aaa cat cca 821 
Tyr Gly Tyr Lys Gin Lys Tyr Asn Gly Leu lie Ala Leu Lys His Pro 
90 95 100 

aaa aaa atg aaa gca aac acg atg ttc gac eta gec tec aat aca aaa 869 
Lys Lys Met Lys Ala Asn Thr Met Phe Asp Leu Ala Ser Asn Thr Lys 
105 110 115 

atg tat gee gtc aat ttt gec ttg cag cat tta gtg age acc gga aag 917 
Met Tyr Ala Val Asn Phe Ala Leu Gin His Leu Val Ser Thr Gly Lys 
120 125 130 135 

ctt gac ttg aac aaa aac att tct caa tat etc cct gat ttc aaa gat 965 
Leu Asp Leu Asn Lys Asn lie Ser Gin Tyr Leu Pro Asp Phe Lys Asp 
140 145 150 

cac ccg gaa gac gat gta aag gga aaa aac egg etc cgc gtg att gat 1013 
His Pro Glu Asp Asp Val Lys Gly Lys Asn Arg Leu Arg Val lie Asp 
155 " 160 165 

ttg ctt cat cat aac gca ggc ttc cct gca age tgg aat tat tac gac 1061 
Leu Leu His His Asn Ala Gly Phe Pro Ala Ser Trp Asn Tyr Tyr Asp 
170 175 180 

ccg aaa tea gec gga cac etc tac tct caa tea egg age aaa acg ctt 1109 
Pro Lys Ser Ala Gly His Leu Tyr Ser Gin Ser Arg Ser Lys Thr Leu 
185 190 195 

gaa tat ctt gtg aaa acc ccc ttg gca tat gaa ccc ggc aca aag caa 1157 
Glu Tyr Leu Val Lys Thr Pro Leu Ala Tyr Glu Pro Gly Thr Lys Gin 
200 205 210 215 
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att tac agt gac ate gac tat atg etc etc ggg ctg ate att gaa aaa 1205 
lie Tyr Ser Asp lie Asp Tyr Met Leu Leu Gly Leu lie lie Glu Lys 
220 225 230 

ate aca aac gag cgt tta gat ace ttt gtt gaa aac egg ttt tac egg 1253 
He Thr Asn Glu Arg Leu Asp Thr Phe Val Glu Asn Arg Phe Tyr Arg 
235 240 245 

cct etc gga ttg egg cat act ttg ttt aat ccg etc caa aag ggc ttt 1301 
Pro Leu Gly Leu Arg His Thr Leu Phe Asn Pro Leu Gin Lys Gly Phe 
250 255 260 

aaa egg teg cat ttt gca get acg gaa cga ttg gga aac ace aga gac 1349 
Lys Arg Ser His Phe Ala Ala Thr Glu Arg Leu Gly Asn Thr Arg Asp 
265 270 275 

ggc acc att teg ttc cca aac ate aga act tac aca ctt cag ggg gaa 1397 
Gly Thr He Ser Phe Pro Asn He Arg Thr Tyr Thr Leu Gin Gly Glu 
280 285 290 295 

gtc cac gat gaa aaa gca ttc tat tea atg gaa ggc gtt tct ggg cat 1445 
Val His Asp Glu Lys Ala Phe Tyr Ser Met Glu Gly Val Ser Gly His 
300 305 310 

gee ggc ctg ttt tec acc gtt gac gac gca gca gtg etc ctt caa gtc 1493 
Ala Gly Leu Phe Ser Thr Val Asp Asp Ala Ala Val Leu Leu Gin Val 
315 320 325 

atg ctg aac ggc ggc ggt tac gga aga cag cat eta ttc age agt tct 1541 
Met Leu Asn Gly Gly Gly Tyr Gly Arg Gin His Leu Phe Ser Ser Ser 
330 335 340 

gtc att tea caa ttt aca gag ccg tea aaa aca aat ccc aca tat gga 1589 
Val He Ser Gin Phe Thr Glu Pro Ser Lys Thr Asn Pro Thr Tyr Gly 
345 350 355 

eta gga tgg egg etc aac ggc aat acc gat atg gag tgg atg ttc ggc 163 7 

Leu Gly Trp Arg Leu Asn Gly Asn Thr Asp Met Glu Trp Met Phe Gly 
360 ^ 365 370 375 

aag cac gee age age aaa gca tat ggc cat acc ggc tgg acg gga acg 1685 
Lys His Ala Ser Ser Lys Ala Tyr Gly His Thr Gly Trp Thr Gly Thr 
380 385 390 

gtt act ate att gat ccc gtg tat caa ate ggc att gtg ttg tta acc 1733 
Val Thr He He Asp Pro Val Tyr Gin lie Gly He Val Leu Leu Thr 
395 400 405 

aat aaa aag cac tct cct gtt ate aac cct aaa gaa aac ccg aat caa 1781 
Asn Lys Lys His Ser Pro Val He Asn Pro Lys Glu Asn Pro Asn Gin 
410 415 420 

ttc gaa ggt gat gaa ttt gca acc gga aag tac ggc age gtc att aca 182 9 

Phe Glu Gly Asp Glu Phe Ala Thr Gly Lys Tyr Gly Ser Val He Thr 
425 430 435 

get gtt tac gag gcg tta cat cac caa taggaggega ccctttatat 1876 
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Ala Val Tyr Glu Ala Leu His His Gin 
440 445 



gaaaagattt 


cttcaatgcg 


cgttgattgc 


attgctgtta 


tcgtctctcg 


ctttgcagcc 


1936 


ggccgctcgc 


gaagcagaag 


caaaacagcg 


tccggaacaa 


aacatcaaac 


aaatggtcag 


1996 


cagcatgtcg 


cttgaagaga 


aaatcgggca 


aatgctgatg 


cctgacttta 


gaaactggaa 


2056 


gaaaaaaggg 


gaatcgagcg 


ccaaaggatt 


aacagaaatg 


aatgacgaag 


ttgctggaat 


2116 


cattgaaaaa 


taccggctcg 


ggggcgtcat 


tctttttgct 


gaaaacgtca 


caggcacaga 


2176 


gcagactgta 


cggttaacgg 


acggcctgca 


acaagcgagc 


cctgacattc 


cgctctttat 


2236 


cacgatcgat 


caggaaggcg 


ggattgtcac 


gagactcgaa 


tcaggcacaa 


acctggccgg 


2296 


caatatggca 


gtcggagcat 


cgagaagcag 


caaaaacgcc 


ttcagatcag 


g 


2347 



<210> 24 
<211> 448 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 24 

Met lie Ser Ala Ala Ala Ser Leu Leu Leu Leu Thr Cys Phe Phe Pro 
15 10 15 



Leu Pro Ser Thr Ala Gin Thr Ala lie Gly Asn Glu Thr Lys Gin Arg 
20 25 30 



Leu Thr Tyr Pro Val Leu Thr Lys Ala Lys Thr Pro Glu Glu Ala Gly 
35 40 45 



Phe Ser Ser Lys Lys Leu Lys Ala Val Asp Arg Leu lie Glu Gin Asp 
50 55 60 



Val Lys Ala Gly Phe Pro Gly Ala Ala Leu He Leu He Lys Asp Gly 
65 70 75 80 



Lys He He Lys Lys Glu Val Tyr Gly Tyr Lys Gin Lys Tyr Asn Gly 
85 90 95 



Leu He Ala Leu Lys His Pro Lys Lys Met Lys Ala Asn Thr Met Phe 
100 105 110 



Asp Leu Ala Ser Asn Thr Lys Met Tyr Ala Val Asn Phe Ala Leu Gin 
115 120 125 
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His Leu Val Ser Thr Gly Lys Leu Asp Leu Asn Lys Asn lie Ser Gin 
130 135 140 



Tyr Leu Pro Asp Phe Lys Asp His Pro Glu Asp Asp Val Lys Gly Lys 
145 150 155 160 



Asn Arg Leu Arg Val He Asp Leu Leu His His Asn Ala Gly Phe Pro 
165 170 175 



Ala Ser Trp Asn Tyr Tyr Asp Pro Lys Ser Ala Gly His Leu Tyr Ser 
180 185 190 



Gin Ser Arg Ser Lys Thr Leu Glu Tyr Leu Val Lys Thr Pro Leu Ala 
195 200 205 



Tyr Glu Pro Gly Thr Lys Gin He Tyr Ser Asp He Asp Tyr Met Leu 
210 215 22 0 



Leu Gly Leu He He Glu Lys He Thr Asn Glu Arg Leu Asp Thr Phe 
225 230 235 240 



Val Glu Asn Arg Phe Tyr Arg Pro Leu Gly Leu Arg His Thr Leu Phe 
245 250 255 



Asn Pro Leu Gin Lys Gly Phe Lys Arg Ser His Phe Ala Ala Thr Glu 
260 265 270 



Arg Leu Gly Asn Thr Arg Asp Gly Thr He Ser Phe Pro Asn He Arg 
275 280 285 



Thr Tyr Thr Leu Gin Gly Glu Val His Asp Glu Lys Ala Phe Tyr Ser 
290 295 300 



Met Glu Gly Val Ser Gly His Ala Gly Leu Phe Ser Thr Val Asp Asp 
305 310 315 320 



Ala Ala Val Leu Leu Gin Val Met Leu Asn Gly Gly Gly Tyr Gly Arg 
325 330 335 



Gin His Leu Phe Ser Ser Ser Val He Ser Gin Phe Thr Glu Pro Ser 
340 345 350 
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Lys Thr Asn Pro Thr Tyr Gly Leu Gly Trp Arg Leu Asn Gly Asn Thr 
355 360 365 



Asp Met Glu Trp Met Phe Gly Lys His Ala Ser Ser Lys Ala Tyr Gly 
370 375 380 



His Thr Gly Trp Thr Gly Thr Val Thr lie lie Asp Pro Val Tyr Gin 
385 390 395 400 



lie Gly lie Val Leu Leu Thr Asn Lys Lys His Ser Pro Val lie Asn 
405 410 415 



Pro Lys Glu Asn Pro Asn Gin Phe Glu Gly Asp Glu Phe Ala Thr Gly 
420 425 430 



Lys Tyr Gly Ser Val lie Thr Ala Val Tyr Glu Ala Leu His His Gin 
435 440 445 



<210> 25 

<211> 3060 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (389) . . (3058) 



<400> 25 
tttgcggagg 


agcatgcaga 


acatcggagg 


ggtgctcggg 


ttgtcgtagg 


tttcgtttgt 


60 


caggtgtacc 


cgcgcataac 


tcggatgggc 


ggagagcagc 


aatttgcggt 


tcttcccgtt 


120 


tgccctgata 


tgaaacacta 


gctcgtgctt 


aaacggctgg 


ggatttttgc 


gatccgtccg 


180 


cctcgaatcg 


cctcatttaa 


ttcctcgatc 


attccgtatg 


taaaatgccg 


tcaaaagaca 


240 


tatgaaaaac 


tccctctttc 


tcgttaatcc 


tcttcgtaaa 


acgtccattc 


aataattata 


300 


gcatgatttg 


ggacgagtct 


gaataaattg 


acttatagag 


atggatacac 


caaaagcaac 


360 


ctttagggca 


ggaggagtgg 


acgattca atg aaa tgg cac gag atg 


gga caa 


412 



Met Lys Trp His Glu Met Gly Gin 
1 5 

acc gaa ttg tta aat ata aca aaa acg tec ate gac aaa ggt eta aca 460 

Thr Glu Leu Leu Asn lie Thr Lys Thr Ser lie Asp Lys Gly Leu Thr 

10 15 20 

gaa aaa gag gee gga aag egg ctg gaa aga cac gga aca aac gaa ctt 508 
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Glu Lys Glu Ala Gly Lys Arg Leu Glu Arg His Gly Thr Asn Glu Leu 
25 30 35 40 

cag gaa ggg gaa aaa aca teg gcg gtc gca ttg ttt ttt tct caa ttc 556 
Gin Glu Gly Glu Lys Thr Ser Ala Val Ala Leu Phe Phe Ser Gin Phe 
45 50 55 

aaa gat ttc atg gtt ctt gtt ttg ctt gcg gec acg ttg att teg ggt 604 
Lys Asp Phe Met Val Leu Val Leu Leu Ala Ala Thr Leu lie Ser Gly 
60 65 70 

ttc etc ggc gaa tac att gac gee ate gcg ate ate gcg ate ate ttt 652 
Phe Leu Gly Glu Tyr lie Asp Ala lie Ala lie lie Ala lie lie Phe 
75 80 85 

gtt aac ggc att etc gga ttc ttt cag gag agg egg gcg gaa agg teg 700 
Val Asn Gly lie Leu Gly Phe Phe Gin Glu Arg Arg Ala Glu Arg Ser 
90 95 100 

etc gag get ttg aaa gaa ctg tea get cct caa gtg get gtg etc egg 748 
Leu Glu Ala Leu Lys Glu Leu Ser Ala Pro Gin Val Ala Val Leu Arg 
105 110 115 120 

gag ggg aat tgg gtg aaa att cct tec aaa gag ctt gtc ccg gga gat 796 
Glu Gly Asn Trp Val Lys He Pro Ser Lys Glu Leu Val Pro Gly Asp 
125 130 135 

gtt gtc cgt ttt gca age gga gac aga ate ggc gee gat etc aga ctt 844 
Val Val Arg Phe Ala Ser Gly Asp Arg He Gly Ala Asp Leu Arg Leu 
140 145 150 

gtc gag aca aag age ctt gaa ata gaa gaa teg gee ctt aca ggt gaa 892 
Val Glu Thr Lys Ser Leu Glu He Glu Glu Ser Ala Leu Thr Gly Glu 
155 160 165 

teg etc ccc gtg tec aaa cag gca gat get ttt cag gcg tea gat gta 940 
Ser Leu Pro Val Ser Lys Gin Ala Asp Ala Phe Gin Ala Ser Asp Val 
170 175 180 

teg ctg ggc gat ctg aag aat atg get ttc atg gga acg ctt gtc aca 988 
Ser Leu Gly Asp Leu Lys Asn Met Ala Phe Met Gly Thr Leu Val Thr 
185 190 195 200 

agg ggg age gga ate ggc gtc gtc ate ggt acg ggt atg aac tct gcg 1036 
Arg Gly Ser Gly He Gly Val Val lie Gly Thr Gly Met Asn Ser Ala 
205 210 215 

atg ggg aaa ate gee gat atg ctt gaa tct gee ggg aat acg gcg acc 1084 
Met Gly Lys He Ala Asp Met Leu Glu Ser Ala Gly Asn Thr Ala Thr 
220 225 230 

ccg ctg caa aga agg ctt gaa gag etc ggc aaa att ttg att gtc gee 1132 
Pro Leu Gin Arg Arg Leu Glu Glu Leu Gly Lys He Leu He Val Ala 
235 240 245 

get ttg ttc ctg aca ctg ctt gtc gtt get gee ggc gtc att cag ggg 1180 
Ala Leu Phe Leu Thr Leu Leu Val Val Ala Ala Gly Val He Gin Gly 
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250 255 260 

cat gat tta tac age atg ttt tta gcg gga gtt tec ctt gec gtc get 1228 
His Asp Leu Tyr Ser Met Phe Leu Ala Gly Val Ser Leu Ala Val Ala 
265 270 275 280 

gee ata cct gaa ggg ctg cct gee att gtc acg gtc get ctg tct etc 1276 
Ala lie Pro Glu Gly Leu Pro Ala lie Val Thr Val Ala Leu Ser Leu 
285 290 295 

ggc gtg cag egg atg ate agg caa aag teg ate gtc agg aag ctg ccc 1324 
Gly Val Gin Arg Met He Arg Gin Lys Ser He Val Arg Lys Leu Pro 
300 305 310 

gcg gtt gag acg etc ggc tgc gcg tec att att tgc tec gat aaa acc 1372 
Ala Val Glu Thr Leu Gly Cys Ala Ser He He Cys Ser Asp Lys Thr 
315 320 325 

ggg acg atg acg cag aac aaa atg acg gtc acc cat gtc tgg tea ggc 142 0 

Gly Thr Met Thr Gin Asn Lys Met Thr Val Thr His Val Trp Ser Gly 
330 335 340 

ggg aag ata tgg aac gtg tea ggg ate ggc tat gag cct gaa ggc tct 1468 
Gly Lys He Trp Asn Val Ser Gly He Gly Tyr Glu Pro Glu Gly Ser 
345 350 355 360 

ttc age atg aac ggg cgc gat gtg caa gca aag cat cat aaa ccg etc 1516 
Phe Ser Met Asn Gly Arg Asp Val Gin Ala Lys His His Lys Pro Leu 
365 370 375 

cag cag gta eta ttg ttc ggc gca tta tgc aat tea tct teg att ate 1564 
Gin Gin Val Leu Leu Phe Gly Ala Leu Cys Asn Ser Ser Ser He He 
380 385 390 

gaa aaa gac ggg gag ttt cgt ctt gat ggc gat ccc acc gaa ggg get 1612 
Glu Lys Asp Gly Glu Phe Arg Leu Asp Gly Asp Pro Thr Glu Gly Ala 
395 400 405 

ttg ctg acg gcg get cga aaa gca ggc ttt acg gac aaa tat gtt gat 1660 
Leu Leu Thr Ala Ala Arg Lys Ala Gly Phe Thr Asp Lys Tyr Val Asp 
410 415 420 

gaa cat ttt aaa ate ate gag gag ttt ccg ttt gat tea acg egg aaa 1708 
Glu His Phe Lys He lie Glu Glu Phe Pro Phe Asp Ser Thr Arg Lys 
425 430 435 440 

atg atg tct gtc att gtg gaa gac aag age ggc aag cgc ttt gtc att 1756 
Met Met Ser Val He Val Glu Asp Lys Ser Gly Lys Arg Phe Val He 
445 450 455 

aca aag ggc gcg ccg gat gta ttg atg aag cgt teg teg cat acg ctg 1804 
Thr Lys Gly Ala Pro Asp Val Leu Met Lys Arg Ser Ser His Thr Leu 
460 465 470 

aca gaa gaa aag cga gaa ate ttc aca aag gaa agg etc get gaa aca 1852 
Thr Glu Glu Lys Arg Glu He Phe Thr Lys Glu Arg Leu Ala Glu Thr 
475 480 485 
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age gcg gcg ctg gaa act ctt gcg tea cag gcg ctg aga acg att gec 1900 
Ser Ala Ala Leu Glu Thr Leu Ala Ser Gin Ala Leu Arg Thr He Ala 
490 495 500 

gtc gcg tat aaa ccg ate aaa gat aca gaa aat ccc ccg etc gaa aaa 1948 
Val Ala Tyr Lys Pro He Lys Asp Thr Glu Asn Pro Pro Leu Glu Lys 
505 510 515 520 

gcg gag tea ggc tta act ttc ate ggg ctg tta ggg atg ate gat ccg 1996 
Ala Glu Ser Gly Leu Thr Phe He Gly Leu Leu Gly Met He Asp Pro 
525 530 535 

ccg egg ccc gaa gtg aaa aca gcg att aaa gaa tgc egg gaa gcg ggg 2 044 

Pro Arg Pro Glu Val Lys Thr Ala He Lys Glu Cys Arg Glu Ala Gly 
540 545 550 

ate aaa acg gtc atg ate ace ggg gac cat gtg ata acg gcg acg gcg 2092 
He Lys Thr Val Met He Thr Gly Asp His Val He Thr Ala Thr Ala 
555 560 565 

att gca aaa gat etc gga ttg ctg cct ccg cgc gga aag gtc atg gac 2140 
He Ala Lys Asp Leu Gly Leu Leu Pro Pro Arg Gly Lys Val Met Asp 
570 575 580 

ggc cag atg ctg aac gaa etc teg cag gaa gaa ttg gcg gaa att gtt 2188 
Gly Gin Met Leu Asn Glu Leu Ser Gin Glu Glu Leu Ala Glu He Val 
585 590 595 600 

gac gat gtt tac gta ttt gca agg gtg teg ccc gaa cat aag ctg aag 2236 
Asp Asp Val Tyr Val Phe Ala Arg Val Ser Pro Glu His Lys Leu Lys 
605 610 615 

ate gtg acc gec tac cag gaa aac ggc cac ate gtc gee atg acg gga 2284 
He Val Thr Ala Tyr Gin Glu Asn Gly His He Val Ala Met Thr Gly 
620 625 630 

gac gga gtc aat gat gee cct gcg att aaa cag gcg gat ate ggc ata 2332 
Asp Gly Val Asn Asp Ala Pro Ala He Lys Gin Ala Asp He Gly He 
635 640 645 

teg atg ggg att acg gga acg gat gtc gee aag gag gcg tec tea etc 2380 
Ser Met Gly He Thr Gly Thr Asp Val Ala Lys Glu Ala Ser Ser Leu 
650 655 660 

ate ctt gtc gat gat aat ttt gca acg att aaa teg gee ate aag gaa 2428 
He Leu Val Asp Asp Asn Phe Ala Thr He Lys Ser Ala He Lys Glu 
665 " 670 675 680 



gga cgc aat ate tat gaa aat att aga aag ttc ate aga tac ttg etc 
Gly Arg Asn He Tyr Glu Asn He Arg Lys Phe He Arg Tyr Leu Leu 
685 690 695 



2476 



gca tec aat gtc ggc gaa att ttg gtc atg ctg ttt gca atg ctg etc 2524 
Ala Ser Asn Val Gly Glu He Leu Val Met Leu Phe Ala Met Leu Leu 
700 705 710 
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get ctg ccg ctg ccg ctt gtc ccg ata cag att ctg tgg gtc aac ctt 2572 
Ala Leu Pro Leu Pro Leu Val Pro lie Gin lie Leu Trp Val Asn Leu 
715 720 725 

gta acg gac ggc ctg cct gec atg gcg etc ggc atg gat cag cct gag 2620 
Val Thr Asp Gly Leu Pro Ala Met Ala Leu Gly Met Asp Gin Pro Glu 
730 735 740 

gac gat gtg atg cag aga aag ccg egg agt ccg aaa gaa ggc gtg ttt 2668 
Asp Asp Val Met Gin Arg Lys Pro Arg Ser Pro Lys Glu Gly Val Phe 
745 750 755 760 

gca agg ggg etc ggc tgg aag gtc gta teg cgc gga ttc tta ate gga 2716 
Ala Arg Gly Leu Gly Trp Lys Val Val Ser Arg Gly Phe Leu lie Gly 
765 770 775 

ate gcg aca etc ggg gcg ttt atg ttc att tat aac cgc aat cca gaa 2764 
lie Ala Thr Leu Gly Ala Phe Met Phe lie Tyr Asn Arg Asn Pro Glu 
780 785 790 

gcg ctt gag tat gca cag acg gtt gca ttt gca acg etc gtc ctt gcg 2812 
Ala Leu Glu Tyr Ala Gin Thr Val Ala Phe Ala Thr Leu Val Leu Ala 
795 800 805 

cag ctg ate cac gtg ttc gac tgc cga age gag egg tec ate ttt gac 2860 
Gin Leu He His Val Phe Asp Cys Arg Ser Glu Arg Ser He Phe Asp 
810 815 820 

cgc aat ccg ttt gaa aac att tat ttg etc ggt gca gtg ctg tct teg 2908 
Arg Asn Pro Phe Glu Asn He Tyr Leu Leu Gly Ala Val Leu Ser Ser 
825 830 835 840 

att ctt ttg atg ctt gtc gtt att tat tat ccg ccg ctg cag ccg att 2956 
He Leu Leu Met Leu Val Val He Tyr Tyr Pro Pro Leu Gin Pro He 
845 850 855 

ttt cat acg gtt ccg att tta atg gca gac tgg etc ctg att gtc gga 3004 
Phe His Thr Val Pro He Leu Met Ala Asp Trp Leu Leu He Val Gly 
860 865 870 

atg teg gcg att cca act ttt tta ctg gee ggg tea ctt tta caa gaa 3052 
Met Ser Ala lie Pro Thr Phe Leu Leu Ala Gly Ser Leu Leu Gin Glu 
875 880 885 

aaa aat ag 3060 
Lys Asn 
890 



<210> 26 
<211> 890 
<212> PRT 

<213> Bacillus licheniformis 
<400> 26 

Met Lys Trp His Glu Met Gly Gin Thr Glu Leu Leu Asn He Thr Lys 



76 



1 



5 



10 



15 



Thr Ser lie Asp Lys Gly Leu Thr Glu Lys Glu Ala Gly Lys Arg Leu 
20 25 30 



Glu Arg His Gly Thr Asn Glu Leu Gin Glu Gly Glu Lys Thr Ser Ala 
35 40 45 



Val Ala Leu Phe Phe Ser Gin Phe Lys Asp Phe Met Val Leu Val Leu 
50 55 60 



Leu Ala Ala Thr Leu lie Ser Gly Phe Leu Gly Glu Tyr lie Asp Ala 
65 70 75 80 



He Ala He He Ala He He Phe Val Asn Gly He Leu Gly Phe Phe 
85 90 95 



Gin Glu Arg Arg Ala Glu Arg Ser Leu Glu Ala Leu Lys Glu Leu Ser 
100 105 110 



Ala Pro Gin Val Ala Val Leu Arg Glu Gly Asn Trp Val Lys He Pro 
115 120 125 



Ser Lys Glu Leu Val Pro Gly Asp Val Val Arg Phe Ala Ser Gly Asp 
130 135 140 



Arg He Gly Ala Asp Leu Arg Leu Val Glu Thr Lys Ser Leu Glu He 
145 150 155 160 



Glu Glu Ser Ala Leu Thr Gly Glu Ser Leu Pro Val Ser Lys Gin Ala 
165 170 175 



Asp Ala Phe Gin Ala Ser Asp Val Ser Leu Gly Asp Leu Lys Asn Met 
180 185 190 



Ala Phe Met Gly Thr Leu Val Thr Arg Gly Ser Gly He Gly Val Val 
195 200 205 



He Gly Thr Gly Met Asn Ser Ala Met Gly Lys He Ala Asp Met Leu 
210 215 220 



Glu Ser Ala Gly Asn Thr Ala Thr Pro Leu Gin Arg Arg Leu Glu Glu 
225 230 235 240 
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Leu Gly Lys lie Leu lie Val Ala Ala Leu Phe Leu Thr Leu Leu Val 
245 250 255 



Val Ala Ala Gly Val lie Gin Gly His Asp Leu Tyr Ser Met Phe Leu 
260 265 270 



Ala Gly Val Ser Leu Ala Val Ala Ala lie Pro Glu Gly Leu Pro Ala 
275 280 285 



He Val Thr Val Ala Leu Ser Leu Gly Val Gin Arg Met He Arg Gin 
290 295 300 



Lys Ser He Val Arg Lys Leu Pro Ala Val Glu Thr Leu Gly Cys Ala 
305 310 315 320 



Ser He He Cys Ser Asp Lys Thr Gly Thr Met Thr Gin Asn Lys Met 
325 330 335 



Thr Val Thr His Val Trp Ser Gly Gly Lys He Trp Asn Val Ser Gly 
340 345 350 



He Gly Tyr Glu Pro Glu Gly Ser Phe Ser Met Asn Gly Arg Asp Val 
355 360 365 



Gin Ala Lys His His Lys Pro Leu Gin Gin Val Leu Leu Phe Gly Ala 
370 375 380 



Leu Cys Asn Ser Ser Ser He He Glu Lys Asp Gly Glu Phe Arg Leu 
385 390 395 400 



Asp Gly Asp Pro Thr Glu Gly Ala Leu Leu Thr Ala Ala Arg Lys Ala 
405 410 415 



Gly Phe Thr Asp Lys Tyr Val Asp Glu His Phe Lys He He Glu Glu 
420 425 430 



Phe Pro Phe Asp Ser Thr Arg Lys Met Met Ser Val He Val Glu Asp 
435 440 445 



Lys Ser Gly Lys Arg Phe Val He Thr Lys Gly Ala Pro Asp Val Leu 
450 455 460 
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Met Lys Arg Ser Ser His Thr Leu Thr Glu Glu Lys Arg Glu lie Phe 
465 470 475 480 



Thr Lys Glu Arg Leu Ala Glu Thr Ser Ala Ala Leu Glu Thr Leu Ala 
485 490 495 



Ser Gin Ala Leu Arg Thr lie Ala Val Ala Tyr Lys Pro lie Lys Asp 
500 505 510 



Thr Glu Asn Pro Pro Leu Glu Lys Ala Glu Ser Gly Leu Thr Phe lie 
515 520 525 



Gly Leu Leu Gly Met lie Asp Pro Pro Arg Pro Glu Val Lys Thr Ala 
530 535 540 



lie Lys Glu Cys Arg Glu Ala Gly He Lys Thr Val Met He Thr Gly 
545 550 555 560 



Asp His Val He Thr Ala Thr Ala He Ala Lys Asp Leu Gly Leu Leu 
565 570 575 



Pro Pro Arg Gly Lys Val Met Asp Gly Gin Met Leu Asn Glu Leu Ser 
580 585 590 



Gin Glu Glu Leu Ala Glu He Val Asp Asp Val Tyr Val Phe Ala Arg 
595 600 605 



Val Ser Pro Glu His Lys Leu Lys He Val Thr Ala Tyr Gin Glu Asn 
610 615 620 



Gly His He Val Ala Met Thr Gly Asp Gly Val Asn Asp Ala Pro Ala 
625 630 635 640 



He Lys Gin Ala Asp He Gly He Ser Met Gly He Thr Gly Thr Asp 
645 650 655 



Val Ala Lys Glu Ala Ser Ser Leu He Leu Val Asp Asp Asn Phe Ala 
660 665 670 



Thr He Lys Ser Ala He Lys Glu Gly Arg Asn He Tyr Glu Asn He 
675 680 685 
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m # 



Arg Lys Phe lie Arg Tyr Leu Leu Ala Ser Asn Val Gly Glu lie Leu 
690 695 700 



Val Met Leu Phe Ala Met Leu Leu Ala Leu Pro Leu Pro Leu Val Pro 
705 710 715 720 



He Gin He Leu Trp Val Asn Leu Val Thr Asp Gly Leu Pro Ala Met 
725 730 735 



Ala Leu Gly Met Asp Gin Pro Glu Asp Asp Val Met Gin Arg Lys Pro 
740 745 750 



Arg Ser Pro Lys Glu Gly Val Phe Ala Arg Gly Leu Gly Trp Lys Val 
755 760 765 



Val Ser Arg Gly Phe Leu He Gly He Ala Thr Leu Gly Ala Phe Met 
770 775 780 



Phe He Tyr Asn Arg Asn Pro Glu Ala Leu Glu Tyr Ala Gin Thr Val 
785 790 795 800 



Ala Phe Ala Thr Leu Val Leu Ala Gin Leu He His Val Phe Asp Cys 
805 810 815 



Arg Ser Glu Arg Ser He Phe Asp Arg Asn Pro Phe Glu Asn He Tyr 
820 825 830 



Leu Leu Gly Ala Val Leu Ser Ser He Leu Leu Met Leu Val Val He 
835 840 845 



Tyr Tyr Pro Pro Leu Gin Pro He Phe His Thr Val Pro He Leu Met 
850 855 860 



Ala Asp Trp Leu Leu He Val Gly Met Ser Ala He Pro Thr Phe Leu 
865 870 875 880 



Leu Ala Gly Ser Leu Leu Gin Glu Lys Asn 
885 890 



<210> 27 

<211> 3625 

<212> DNA 

<213> Bacillus lichenif ormis 
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# 



<220> 

<221> CDS 

<222> (501) . . (3122) 

<400> 27 



aagaaggaaa 


agccgaatta 


aagcttggcc 


atgecgaaca 


aattccttat 


ccggatcgtt 


cttttcataa 


agtattttca 


gtccacacca 


tttatttttg 


gaeggattte 


aaacaggcat 


taaaagaaat 


ttaccgtgtt 


ttacaggttg 


acggcacgct 


gtttctcget 


gtgcatctgg 


aaaaacaaat 

t*. w t*. t*. 


gaaaaaatcg 


aaaaaaacaa 


aaggcttttc 


cttatactca 


gaagagcaaa 


tcaagcaact 


gcttgaggaa 


agccatttca 


gagacatcac 


ggtacatatg 


aacaaaaatt 


actgctgcat 


ttctgcggta 


aaatcatgaa 


ctttgtatga 


tcatcccttt 


caataeggaa 


gggatttttt 


atgtttgata 


gagttgaaac 


tggatcttaa 


atatcatatt 


tttgattttt 


aaagaaaagt 


attccattaa 


catagcaaac 


atggtttaat 


atcaaagtga 


aegtttttae 


tatattttcc 


ggaggtattt 


atg aac aaa agg ate gtg aaa agt i 
Met Asn Lys Arg lie Val Lys Ser ! 
1 5 


tea att gtt 
Ser He Val 
10 



aca atg gca gca gaa gac age gtt ccg aat aac gaa acc aca ttg acc 
Thr Met Ala Ala Glu Asp Ser Val Pro Asn Asn Glu Thr Thr Leu Thr 
30 35 40 



ggc tac tec tat gaa aat aat cct get tta ate gat ttt ccg att gec 
Gly Tyr Ser Tyr Glu Asn Asn Pro Ala Leu He Asp Phe Pro He Ala 
110 115 120 



60 
120 
180 
240 
300 
360 
420 
480 
533 



ttc ttt etc ctt gee gca tta att ttt ggc cag ctg cct tta ccg aag 581 
Phe Phe Leu Leu Ala Ala Leu He Phe Gly Gin Leu Pro Leu Pro Lys 
15 20 25 
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age gcg tec cct gtt gaa get teg ttt caa age gat gac gag gtg cat 677 
Ser Ala Ser Pro Val Glu Ala Ser Phe Gin Ser Asp Asp Glu Val His 
45 50 55 

tgg tat aaa gtc aat cct tea aat cag gaa ate gca aac tat acg cac 725 
Trp Tyr Lys Val Asn Pro Ser Asn Gin Glu He Ala Asn Tyr Thr His 
60 65 70 75 

ttc cgc gtc aaa ttg aaa tea gat gca gag ctg aac att tec gtc tac 773 
Phe Arg Val Lys Leu Lys Ser Asp Ala Glu Leu Asn He Ser Val Tyr 
80 85 90 

tec age ctg gaa aat gca act ggt cat caa acg ttt gac cga tac aac 821 
Ser Ser Leu Glu Asn Ala Thr Gly His Gin Thr Phe Asp Arg Tyr Asn 
95 100 105 
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tgg aaa ggt cct tac tac ata aaa gta gaa aat cac cat gat gag gaa 917 
Trp Lys Gly Pro Tyr Tyr He Lys Val Glu Asn His His Asp Glu Glu 
125 ' 130 135 
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aac gaa acc act tea att aca gat att tct tac acc ate age tat gaa 965 
Asn Glu Thr Thr Ser lie Thr Asp lie Ser Tyr Thr lie Ser Tyr Glu 
140 145 150 155 

ggc gtc acc ctg cct ccg tea ate caa gag gca gaa gaa gag tgt ccg 1013 
Gly Val Thr Leu Pro Pro Ser lie Gin Glu Ala Glu Glu Glu Cys Pro 
160 165 170 

gca gaa tta age gtt tec gaa agg gaa aca ggc aag ggc ata tta aaa 1061 
Ala Glu Leu Ser Val Ser Glu Arg Glu Thr Gly Lys Gly lie Leu Lys 
175 180 185 

cag tta aga acg ate agg gat gaa gtt ctt tea aaa act gaa aaa gga 1109 
Gin Leu Arg Thr lie Arg Asp Glu Val Leu Ser Lys Thr Glu Lys Gly 
190 195 200 

aaa gag ctg tct tec ctt tac tat aaa gca get cca ttc ate age gca 1157 
Lys Glu Leu Ser Ser Leu Tyr Tyr Lys Ala Ala Pro Phe lie Ser Ala 
205 210 215 

aaa atg etc ttt aac aaa teg atg aga gac agt gtc tac aaa gac ctg 1205 
Lys Met Leu Phe Asn Lys Ser Met Arg Asp Ser Val Tyr Lys Asp Leu 
220 225 230 235 

gtg cag ctg aag ccg ctg ttt gca gat gtc get aaa aac gga caa gtg 1253 
Val Gin Leu Lys Pro Leu Phe Ala Asp Val Ala Lys Asn Gly Gin Val 
240 245 250 

age gca tac teg att acg aat gat gat caa aaa gcg ate agt cgc ctg 1301 
Ser Ala Tyr Ser lie Thr Asn Asp Asp Gin Lys Ala lie Ser Arg Leu 
255 260 265 

tac gaa aca get cgc gcg tec gtt ccc gag ccg ttg aaa aaa cag ctg 1349 
Tyr Glu Thr Ala Arg Ala Ser Val Pro Glu Pro Leu Lys Lys Gin Leu 
270 275 280 

gat caa gtc gcg aaa gac ate ggc ate gaa caa tta aca ggc age aaa 1397 
Asp Gin Val Ala Lys Asp lie Gly lie Glu Gin Leu Thr Gly Ser Lys 
285 290 295 

gta teg get gtg ctt gaa aaa gcg ggg atg gcg aca get tea tea age 1445 
Val Ser Ala Val Leu Glu Lys Ala Gly Met Ala Thr Ala Ser Ser Ser 
300 305 310 315 

gcg ccc gaa aac cgt tac ate gta aaa ttg aaa gaa ggc aaa aaa ccg 1493 
Ala Pro Glu Asn Arg Tyr lie Val Lys Leu Lys Glu Gly Lys Lys Pro 
320 325 330 

gga tct ttc aaa tct aaa gec caa tea tec ggc gtc cag gca tta gag 1541 
Gly Ser Phe Lys Ser Lys Ala Gin Ser Ser Gly Val Gin Ala Leu Glu 
335 340 345 

ccc etc ggt aaa age aaa acg gca ttt aaa gat atg tac gtt gtg gaa 1589 
Pro Leu Gly Lys Ser Lys Thr Ala Phe Lys Asp Met Tyr Val Val Glu 
350 355 360 
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atg aag gaa age cgt tct tec gga ttc aaa gcg gcg gca aag caa tat 
Met Lys Glu Ser Arg Ser Ser Gly Phe Lys Ala Ala Ala Lys Gin Tyr 
365 370 375 



cag gcg gca gec tec aag ate gee aag atg cct gaa gtg gaa ttc gtc 
Gin Ala Ala Ala Ser Lys He Ala Lys Met Pro Glu Val Glu Phe Val 
380 385 390 395 

gaa cag gtt cag caa tat gaa gca ctg tea aga gac acc caa tat cca 
Glu Gin Val Gin Gin Tyr Glu Ala Leu Ser Arg Asp Thr Gin Tyr Pro 
400 405 410 

tat caa tgg teg etc aaa aat aac ggc aaa aac cgt get gcg aat get 
Tyr Gin Trp Ser Leu Lys Asn Asn Gly Lys Asn Arg Ala Ala Asn Ala 
415 420 425 

gac ata caa ttt gaa cag ctt cag aag ctg atg aaa ggc aaa aag ctg 
Asp He Gin Phe Glu Gin Leu Gin Lys Leu Met Lys Gly Lys Lys Leu 
430 435 440 

aaa gat aca gta ate gee gtc gtt gac aca ggc gtt gat cat acc ctt 
Lys Asp Thr Val He Ala Val Val Asp Thr Gly Val Asp His Thr Leu 
445 450 455 

gcg gat tta age ggc age gtc aaa aaa gac gaa ggc tat aac tat gtc 
Ala Asp Leu Ser Gly Ser Val Lys Lys Asp Glu Gly Tyr Asn Tyr Val 
460 465 470 475 

ggc cgc acg gcg gat gcg atg gat gac aat ggc cac ggc aca cac gtg 
Gly Arg Thr Ala Asp Ala Met Asp Asp Asn Gly His Gly Thr His Val 
480 485 490 

tea ggc ate att gca gee gcg caa gac aac cat ttt teg atg gcg gga 
Ser Gly He He Ala Ala Ala Gin Asp Asn His Phe Ser Met Ala Gly 
495 500 505 

ate aat get tat gee aaa att ctg cct gtc aaa gtg ctg gat tct tea 
He Asn Ala Tyr Ala Lys He Leu Pro Val Lys Val Leu Asp Ser Ser 
510 515 520 

ggc agt gga gat acg gaa cag att gca aac ggc ate ate tat gee gee 
Gly Ser Gly Asp Thr Glu Gin He Ala Asn Gly He He Tyr Ala Ala 
525 530 535 

gac cac ggt gca aaa gtc ate aat tta agt ctt ggc ggg cca tac age 
Asp His Gly Ala Lys Val He Asn Leu Ser Leu Gly Gly Pro Tyr Ser 
540 545 550 555 

egg gtg atg gaa tat gcg ctt aaa tat gcg get tct aaa aat gtg acg 
Arg Val Met Glu Tyr Ala Leu Lys Tyr Ala Ala Ser Lys Asn Val Thr 
560 565 570 

ate gtt gee gee acc gga aat gac gga gta teg gag att tec tac cct 
He Val Ala Ala Thr Gly Asn Asp Gly Val Ser Glu He Ser Tyr Pro 
575 580 585 

gca tct teg aaa tat acg ctt tea gtc ggg gcg acc aat aat etc gat 
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Ala Ser Ser Lys Tyr Thr Leu Ser Val Gly Ala Thr Asn Asn Leu Asp 
590 595 600 

ctt gtc teg gac tac tec aat tat gga aaa ggt etc gat atg gtg gcg 2357 
Leu Val Ser Asp Tyr Ser Asn Tyr Gly Lys Gly Leu Asp Met Val Ala 
605 610 615 

ccg gga acc gat att cca age etc gtt ccg gac ggg aat gtc act tat 2405 
Pro Gly Thr Asp lie Pro Ser Leu Val Pro Asp Gly Asn Val Thr Tyr 
620 625 630 635 

atg age gga aca teg atg gcg gcg ccg cac gtg gca get gca gca gga 2453 
Met Ser Gly Thr Ser Met Ala Ala Pro His Val Ala Ala Ala Ala Gly 
640 645 650 

ctt ctt ttg tea cag aat ccg tec ttg aaa cca aag caa ate gca age 2501 
Leu Leu Leu Ser Gin Asn Pro Ser Leu Lys Pro Lys Gin lie Ala Ser 
655 660 665 

eta ttg acc gag acg aca gca gat gtg gca ttt gaa gag cag gat aat 2549 
Leu Leu Thr Glu Thr Thr Ala Asp Val Ala Phe Glu Glu Gin Asp Asn 
670 675 680 

cca aac ccg gat tat gac ctg gat ata gaa ccg get gca caa att ccc 2597 
Pro Asn Pro Asp Tyr Asp Leu Asp lie Glu Pro Ala Ala Gin lie Pro 
685 690 695 

gga tat gac ttc gtc tec ggg tgg gga agg ctg aat gtt ttt cat gca 2645 
Gly Tyr Asp Phe Val Ser Gly Trp Gly Arg Leu Asn Val Phe His Ala 
700 705 710 715 

gec age gtt ttt gag ctg aac atg aag gtt cat ccc gtt tta aac cgc 2693 
Ala Ser Val Phe Glu Leu Asn Met Lys Val His Pro Val Leu Asn Arg 
720 725 730 

cat acg gca gtg aca ggc aca gee aaa age ggt gtg acg gtc aaa ate 2741 
His Thr Ala Val Thr Gly Thr Ala Lys Ser Gly Val Thr Val Lys He 
735 740 745 

ttg cga ggg aag caa gta ttg ggg acg ggc acg gee gga aaa tea ggc 2789 
Leu Arg Gly Lys Gin Val Leu Gly Thr Gly Thr Ala Gly Lys Ser Gly 
750 755 760 

gcg ttt tea gtg aaa att ccg gec cag aag gcg ggg caa gtt ctt cat 2837 
Ala Phe Ser Val Lys He Pro Ala Gin Lys Ala Gly Gin Val Leu His 
765 770 775 

gtc gcg gca teg ggc cat cag gcg gaa acc teg etc aga acc gtc gtg 2885 
Val Ala Ala Ser Gly His Gin Ala Glu Thr Ser Leu Arg Thr Val Val 
780 785 790 795 

gaa aaa gcg ccg aaa aac ccg tec gtc aaa cgc ate acg aac aaa gat 2 93 3 

Glu Lys Ala Pro Lys Asn Pro Ser Val Lys Arg He Thr Asn Lys Asp 
800 805 810 

act gee gta acg ggt aga acg gca gec ggc tac acg ate aaa gtg aaa 2981 
Thr Ala Val Thr Gly Arg Thr Ala Ala Gly Tyr Thr He Lys Val Lys 



84 



815 820 825 

aac gcg tac aaa aaa gtg ate gcg caa ggc ata gcg gat gca tec gtg 3 029 

Asn Ala Tyr Lys Lys Val He Ala Gin Gly He Ala Asp Ala Ser Val 
830 835 840 

age gtt aaa gtg aaa ate aac aag caa aaa gat atg ccg ttt tgt atg 3 077 

Ser Val Lys Val Lys He Asn Lys Gin Lys Asp Met Pro Phe Cys Met 
845 850 855 

tct ccg cat ctg ctg atg acc aca gag aaa gcg gcg atg tea aaa 3122 
Ser Pro His Leu Leu Met Thr Thr Glu Lys Ala Ala Met Ser Lys 



860 


865 


870 








tgacggtggc 


tgaegtcate 


ccgccaggcg 


ccccgaaagt 


ttatcaggtt 


tccgataaaa 


3182 


gtacggtgat 


tcagggaaaa 


acagaagcaa 


aegegcaagt 


cagegcaaaa 


gctaaaggaa 


3242 


agacgatege 


ttccggcaaa 


gcgaacggaa 


aaggtgaata 


caagctgaaa 


atcagcaggc 


3302 


aaaaagcegg 


aaccgtcatc 


ggtgtaacag 


caaaggataa 


ageeggaaat 


gtcagcaaag 


3362 


cgacagccgt 


cactgtgctt 


gacaaaaccc 


cgccgtctgc 


gecgaaggtg 


aatccggtga 


3422 


caaacaagag 


cacggccgtt 


aaggggaaag 


cagaagegaa 


cgccgccatc 


ategtcaaat 


3482 


caggaaagaa 


aacgategga 


aceggcaagg 


ccgataaaaa 


aggcgcgttt 


tttgtcaaaa 


3542 


taaaaaaaca 


aaaggcaaac 


acegttttag 


cggtcactgc 


aaaagataaa 


geeggcaata 


3602 


cgagcaaagt 


gagcaaaata 


aaa 








3625 



<210> 28 
<211> 874 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 28 

Met Asn Lys Arg He Val Lys Ser Ser He Val Phe Phe Leu Leu Ala 
15 10 15 



Ala Leu He Phe Gly Gin Leu Pro Leu Pro Lys Thr Met Ala Ala Glu 
20 25 30 



Asp Ser Val Pro Asn Asn Glu Thr Thr Leu Thr Ser Ala Ser Pro Val 
35 40 45 



Glu Ala Ser Phe Gin Ser Asp Asp Glu Val His Trp Tyr Lys Val Asn 
50 55 60 



Pro Ser Asn Gin Glu He Ala Asn Tyr Thr His Phe Arg Val Lys Leu 

85 



65 



70 



75 



80 



Lys Ser Asp Ala Glu Leu Asn lie Ser Val Tyr Ser Ser Leu Glu Asn 
85 90 95 



Ala Thr Gly His Gin Thr Phe Asp Arg Tyr Asn Gly Tyr Ser Tyr Glu 
100 105 110 



Asn Asn Pro Ala Leu lie Asp Phe Pro lie Ala Trp Lys Gly Pro Tyr 
115 120 125 



Tyr lie Lys Val Glu Asn His His Asp Glu Glu Asn Glu Thr Thr Ser 
130 135 140 



lie Thr Asp lie Ser Tyr Thr lie Ser Tyr Glu Gly Val Thr Leu Pro 
145 150 155 160 



Pro Ser lie Gin Glu Ala Glu Glu Glu Cys Pro Ala Glu Leu Ser Val 
165 170 175 



Ser Glu Arg Glu Thr Gly Lys Gly lie Leu Lys Gin Leu Arg Thr lie 
180 185 190 



Arg Asp Glu Val Leu Ser Lys Thr Glu Lys Gly Lys Glu Leu Ser Ser 
195 200 205 



Leu Tyr Tyr Lys Ala Ala Pro Phe lie Ser Ala Lys Met Leu Phe Asn 
210 215 220 



Lys Ser Met Arg Asp Ser Val Tyr Lys Asp Leu Val Gin Leu Lys Pro 
225 230 235 240 



Leu Phe Ala Asp Val Ala Lys Asn Gly Gin Val Ser Ala Tyr Ser lie 
245 250 255 



Thr Asn Asp Asp Gin Lys Ala lie Ser Arg Leu Tyr Glu Thr Ala Arg 
260 265 270 



Ala Ser Val Pro Glu Pro Leu Lys Lys Gin Leu Asp Gin Val Ala Lys 
275 280 285 



Asp He Gly He Glu Gin Leu Thr Gly Ser Lys Val Ser Ala Val Leu 
290 295 300 
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Glu Lys Ala Gly Met Ala Thr Ala Ser Ser Ser Ala Pro Glu Asn Arg 
305 310 315 320 



Tyr lie Val Lys Leu Lys Glu Gly Lys Lys Pro Gly Ser Phe Lys Ser 
325 ' 330 335 



Lys Ala Gin Ser Ser Gly Val Gin Ala Leu Glu Pro Leu Gly Lys Ser 
340 345 350 



Lys Thr Ala Phe Lys Asp Met Tyr Val Val Glu Met Lys Glu Ser Arg 
355 360 365 



Ser Ser Gly Phe Lys Ala Ala Ala Lys Gin Tyr Gin Ala Ala Ala Ser 
370 375 380 



Lys He Ala Lys Met Pro Glu Val Glu Phe Val Glu Gin Val Gin Gin 
385 390 395 400 



Tyr Glu Ala Leu Ser Arg Asp Thr Gin Tyr Pro Tyr Gin Trp Ser Leu 
405 410 415 



Lys Asn Asn Gly Lys Asn Arg Ala Ala Asn Ala Asp He Gin Phe Glu 
420 425 430 



Gin Leu Gin Lys Leu Met Lys Gly Lys Lys Leu Lys Asp Thr Val He 
435 440 445 



Ala Val Val Asp Thr Gly Val Asp His Thr Leu Ala Asp Leu Ser Gly 
450 455 460 



Ser Val Lys Lys Asp Glu Gly Tyr Asn Tyr Val Gly Arg Thr Ala Asp 
465 470 475 480 



Ala Met Asp Asp Asn Gly His Gly Thr His Val Ser Gly He He Ala 
485 490 495 



Ala Ala Gin Asp Asn His Phe Ser Met Ala Gly He Asn Ala Tyr Ala 
500 505 510 



Lys He Leu Pro Val Lys Val Leu Asp Ser Ser Gly Ser Gly Asp Thr 
515 520 525 
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Glu Gin He Ala Asn Gly He He Tyr Ala Ala Asp His Gly Ala Lys 
530 535 540 



Val He Asn Leu Ser Leu Gly Gly Pro Tyr Ser Arg Val Met Glu Tyr 
545 550 555 560 



Ala Leu Lys Tyr Ala Ala Ser Lys Asn Val Thr He Val Ala Ala Thr 
565 570 575 



Gly Asn Asp Gly Val Ser Glu He Ser Tyr Pro Ala Ser Ser Lys Tyr 
580 585 590 



Thr Leu Ser Val Gly Ala Thr Asn Asn Leu Asp Leu Val Ser Asp Tyr 
595 600 605 



Ser Asn Tyr Gly Lys Gly Leu Asp Met Val Ala Pro Gly Thr Asp He 
610 615 620 



Pro Ser Leu Val Pro Asp Gly Asn Val Thr Tyr Met Ser Gly Thr Ser 
625 630 635 640 



Met Ala Ala Pro His Val Ala Ala Ala Ala Gly Leu Leu Leu Ser Gin 
645 650 655 



Asn Pro Ser Leu Lys Pro Lys Gin He Ala Ser Leu Leu Thr Glu Thr 
660 665 670 



Thr Ala Asp Val Ala Phe Glu Glu Gin Asp Asn Pro Asn Pro Asp Tyr 
675 680 685 



Asp Leu Asp He Glu Pro Ala Ala Gin He Pro Gly Tyr Asp Phe Val 
690 695 700 



Ser Gly Trp Gly Arg Leu Asn Val Phe His Ala Ala Ser Val Phe Glu 
705 710 715 720 



Leu Asn Met Lys Val His Pro Val Leu Asn Arg His Thr Ala Val Thr 
725 730 735 



Gly Thr Ala Lys Ser Gly Val Thr Val Lys He Leu Arg Gly Lys Gin 
740 745 750 
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Val Leu Gly Thr Gly Thr Ala Gly Lys Ser Gly Ala Phe Ser Val Lys 
755 760 765 



lie Pro Ala Gin Lys Ala Gly Gin Val Leu His Val Ala Ala Ser Gly 
770 775 780 



His Gin Ala Glu Thr Ser Leu Arg Thr Val Val Glu Lys Ala Pro Lys 
785 790 795 800 



Asn Pro Ser Val Lys Arg lie Thr Asn Lys Asp Thr Ala Val Thr Gly 
805 810 815 



Arg Thr Ala Ala Gly Tyr Thr He Lys Val Lys Asn Ala Tyr Lys Lys 
820 825 830 



Val He Ala Gin Gly He Ala Asp Ala Ser Val Ser Val Lys Val Lys 
835 840 845 



He Asn Lys Gin Lys Asp Met Pro Phe Cys Met Ser Pro His Leu Leu 
850 855 860 



Met Thr Thr Glu Lys Ala Ala Met Ser Lys 
865 870 



<210> 29 

<211> 2185 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (490) . . (1686) 
<400> 29 

cgatttcctg aaaaaacgta aacgccgggt agacgccgcc aagcggaatg ccttgatcag 60 
gaacgagccc tttcaaaata aaatcgatcg ctccgaactg aacgagaata aagccgtaaa 120 
aaaacatgac atggatgatg ccgctttttt tatctttaag cagtttcttt tggccgaaca 180 
cgttctccca tatcttttga aggcgctcct tcgtccgctt atcaaaatcc tctttttgtc 240 
cgagcctgat gtaactgatt ctcgttctga tcaaatagac gaacagataa acggcgtaaa 300 
cggttacacc taaaaacgca atgaaattca acgacagcaa gacattcatc agctgctccc 360 
cctttcattt ccccaacctt aaatcccctt gaactacctt tatcttaaat aatgaatgag 420 
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tgttcagtca atatattttc ataaatgcag gaaaataggg ggacactatt ctttacacga 480 

aaaaaggga gtg tct tea ttg gtg ccg ctt atg att atg gta tgt ttt etc 531 
Val Ser Ser Leu Val Pro Leu Met lie Met Val Cys Phe Leu 
15 10 

ate ctg ctt ctt gcg etc gat ttc cat ttt ggc cgc aaa gee ttt gag 579 
lie Leu Leu Leu Ala Leu Asp Phe His Phe Gly Arg Lys Ala Phe Glu 
15 20 25 30 

aag aaa gec tac gag ccc gtt ttt tea gag aag aaa age gat att gaa 627 
Lys Lys Ala Tyr Glu Pro Val Phe Ser Glu Lys Lys Ser Asp lie Glu 
35 40 45 

ctg att cat aat gga gaa gac ttg tgt gag egg ctg ctg gat gac ate 675 
Leu lie His Asn Gly Glu Asp Leu Cys Glu Arg Leu Leu Asp Asp lie 
50 ' 55 60 

cgc cag gee gaa teg teg gtg cat gtc atg ttt tat att gtg aag aac 723 
Arg Gin Ala Glu Ser Ser Val His Val Met Phe Tyr He Val Lys Asn 
65 70 75 

gat gac ate age ctt gaa ttt ttg aag gtg ctg aag gat aaa gcg aaa 771 
Asp Asp He Ser Leu Glu Phe Leu Lys Val Leu Lys Asp Lys Ala Lys 
80 85 90 

tec ggc gta tgc gta cga ttg ctg ate gac egg ate ggc gcg atg aag 819 
Ser Gly Val Cys Val Arg Leu Leu He Asp Arg He Gly Ala Met Lys 
95 100 105 110 

gtg aag aaa aaa acg etc tec ggc ctg aaa caa age ggt gtg cac gtt 867 
Val Lys Lys Lys Thr Leu Ser Gly Leu Lys Gin Ser Gly Val His Val 
115 120 125 

ttt ttc gee aac aag ccg ggc ttc ccc tat ttc ttt tac egg ctg aat 915 
Phe Phe Ala Asn Lys Pro Gly Phe Pro Tyr Phe Phe Tyr Arg Leu Asn 
130 135 140 

gcg agg aat cat cga aaa ate gee gtc ata gac gga aag ate ggc tat 963 
Ala Arg Asn His Arg Lys He Ala Val He Asp Gly Lys He Gly Tyr 
145 150 155 

gtg ggc gga ttt aac ate gcg aaa gaa tac ctt ggt aaa aaa gcg gaa 1011 
Val Gly Gly Phe Asn He Ala Lys Glu Tyr Leu Gly Lys Lys Ala Glu 
160 165 170 

ttc gga ccg tgg aag gat tac cat ttg cga atg acg gga gaa ggc gtt 1059 
Phe Gly Pro Trp Lys Asp Tyr His Leu Arg Met Thr Gly Glu Gly Val 
175 180 185 190 

gee gac ttg cag cac att ttt ata teg gac ttc aaa aga gaa gcg ccg 1107 
Ala Asp Leu Gin His He Phe He Ser Asp Phe Lys Arg Glu Ala Pro 
195 200 205 

cag gca aag ccg gee aac age gta ttt ccg ccg ctg cag caa gga get 1155 
Gin Ala Lys Pro Ala Asn Ser Val Phe Pro Pro Leu Gin Gin Gly Ala 
210 215 220 
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gtc acc cat aca acc cat gcg aca aag gga ttt tct eta gag gaa aaa 1203 
Val Thr His Thr Thr His Ala Thr Lys Gly Phe Ser Leu Glu Glu Lys 
225 230 235 

tac att tea ttt ate gaa cag gca aaa gaa aga ate atg att tgc acg 1251 
Tyr lie Ser Phe lie Glu Gin Ala Lys Glu Arg lie Met lie Cys Thr 
240 245 250 

ccg tac tat att ccg age ccg get ttg cag cag get gtt etc tea gee 1299 
Pro Tyr Tyr lie Pro Ser Pro Ala Leu Gin Gin Ala Val Leu Ser Ala 
255 260 265 270 

agg gaa agg ggc gtg ate gtg teg gtt etc gtg ccg atg aaa ccc gat 1347 
Arg Glu Arg Gly Val lie Val Ser Val Leu Val Pro Met Lys Pro Asp 
275 280 285 

cat ccg ctt gtc aaa gag gec gee tac acg cac ttt cca gee ctt tta 1395 
His Pro Leu Val Lys Glu Ala Ala Tyr Thr His Phe Pro Ala Leu Leu 
290 295 300 

aaa gcg ggc tgc tat att tac egg tac tac aga ggc ttt tat cat gca 1443 
Lys Ala Gly Cys Tyr lie Tyr Arg Tyr Tyr Arg Gly Phe Tyr His Ala 
305 310 315 

aaa gca tta ate gtc gat gac egg cat gtg atg ate gga aca teg aat 1491 
Lys Ala Leu lie Val Asp Asp Arg His Val Met lie Gly Thr Ser Asn 
320 325 330 

ttt gac aac agg age ctg ttt etc aat gat gaa gtg aat gtc gtc ate 153 9 

Phe Asp Asn Arg Ser Leu Phe Leu Asn Asp Glu Val Asn Val Val lie 
335 340 345 350 

cat gat aaa gac tgg aca aag caa ttc ttc gac gtc gtc aag gaa age 1587 
His Asp Lys Asp Trp Thr Lys Gin Phe Phe Asp Val Val Lys Glu Ser 
355 360 365 

att gaa cac gee gag ctt ctg aca aag gag egg tat gcg aag egg ccg 163 5 

lie Glu His Ala Glu Leu Leu Thr Lys Glu Arg Tyr Ala Lys Arg Pro 
370 375 380 

gtg atg cag egg ccc gtc gaa tgg ctg gcg aaa teg att tea ttc ttt 1683 
Val Met Gin Arg Pro Val Glu Trp Leu Ala Lys Ser lie Ser Phe Phe 
385 390 395 

tta taaaaegtae gtttatcctg catgacatgc gggtaacatt tcaccaaagt 1736 
Leu 



gatgattaca tacggagggg atgtacgatg aaccaagcag agtcgattaa actccgcgcc 1796 

caatcgatga cgttaaaaaa cttgattgag ctgtacaagc tttgccgctc agecagacat 1856 

cagctatata tatgetcaag aaaaacgatg tgeaaaatea aagatttaat tgagctggaa 1916 

atgttcagaa tggecaateg cgaaaatgag tgcctgattg tcatcgaagg gaaaatggcg 1976 
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caggaattag 


taaaaaaagc acaatcgatt 


ctttctgacg 


ctcaagttca 


ataagggaag 


2036 


gcggaagttc 


ttcctttgcg agacgcctcc 


tcaccaaatc 


aagaaaaaat 


cccccgttca 


2096 


atggacgggg 


gattcgtttt acattttttc 


aggcgctgat 


acgccgatca 


gcttgagggc 


2156 


attatttaat 


gtgatttgcg ttgctttca 








2185 



<210> 30 
<211> 399 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 30 

Val Ser Ser Leu Val Pro Leu Met lie Met Val Cys Phe Leu lie Leu 
15 10 15 



Leu Leu Ala Leu Asp Phe His Phe Gly Arg Lys Ala Phe Glu Lys Lys 
20 25 30 



Ala Tyr Glu Pro Val Phe Ser Glu Lys Lys Ser Asp lie Glu Leu lie 
35 40 45 



His Asn Gly Glu Asp Leu Cys Glu Arg Leu Leu Asp Asp lie Arg Gin 
50 55 60 



Ala Glu Ser Ser Val His Val Met Phe Tyr lie Val Lys Asn Asp Asp 
65 70 75 80 



lie Ser Leu Glu Phe Leu Lys Val Leu Lys Asp Lys Ala Lys Ser Gly 
85 90 95 



Val Cys Val Arg Leu Leu lie Asp Arg lie Gly Ala Met Lys Val Lys 
100 105 110 



Lys Lys Thr Leu Ser Gly Leu Lys Gin Ser Gly Val His Val Phe Phe 
115 120 125 



Ala Asn Lys Pro Gly Phe Pro Tyr Phe Phe Tyr Arg Leu Asn Ala Arg 
130 135 140 



Asn His Arg Lys lie Ala Val lie Asp Gly Lys lie Gly Tyr Val Gly 
145 150 155 160 



Gly Phe Asn lie Ala Lys Glu Tyr Leu Gly Lys Lys Ala Glu Phe Gly 

92 



165 



170 



175 



Pro Trp Lys Asp Tyr His Leu Arg Met Thr Gly Glu Gly Val Ala Asp 
180 185 190 



Leu Gin His lie Phe lie Ser Asp Phe Lys Arg Glu Ala Pro Gin Ala 
195 200 205 



Lys Pro Ala Asn Ser Val Phe Pro Pro Leu Gin Gin Gly Ala Val Thr 
210 215 220 



His Thr Thr His Ala Thr Lys Gly Phe Ser Leu Glu Glu Lys Tyr lie 
225 230 235 240 



Ser Phe He Glu Gin Ala Lys Glu Arg He Met He Cys Thr Pro Tyr 
245 250 255 



Tyr He Pro Ser Pro Ala Leu Gin Gin Ala Val Leu Ser Ala Arg Glu 
260 265 270 



Arg Gly Val He Val Ser Val Leu Val Pro Met Lys Pro Asp His Pro 
275 280 285 



Leu Val Lys Glu Ala Ala Tyr Thr His Phe Pro Ala Leu Leu Lys Ala 
290 295 300 



Gly Cys Tyr He Tyr Arg Tyr Tyr Arg Gly Phe Tyr His Ala Lys Ala 
305 310 315 320 



Leu He Val Asp Asp Arg His Val Met He Gly Thr Ser Asn Phe Asp 
325 330 335 



Asn Arg Ser Leu Phe Leu Asn Asp Glu Val Asn Val Val He His Asp 
340 345 350 



Lys Asp Trp Thr Lys Gin Phe Phe Asp Val Val Lys Glu Ser He Glu 
355 360 365 



His Ala Glu Leu Leu Thr Lys Glu Arg Tyr Ala Lys Arg Pro Val Met 
370 375 380 



Gin Arg Pro Val Glu Trp Leu Ala Lys Ser He Ser Phe Phe Leu 
385 390 395 
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<210> 31 

<211> 2908 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (124) . . (2058) 

<400> 31 

ttgccccttc ccttgtggct gcaatgagac ttgtttaaca acaggtctct tttttttatg 60 

attttatgaa acaatatgca gcgtcgtttg tctataaaga tgaggcctta atttgatgta 120 

aag gaa ttg tgg aca ttg ate gaa eta ttt agt gat tat gtg etc cat 168 

Glu Leu Trp Thr Leu lie Glu Leu Phe Ser Asp Tyr Val Leu His 

15 10 15 

ttt gaa cgt tat ttt gtt tta age aga cag age atg ctt gtc att cag 216 

Phe Glu Arg Tyr Phe Val Leu Ser Arg Gin Ser Met Leu Val lie Gin 
20 25 30 

tgg tgt gtg aca ggc ctt gtc ctt ttg tat gec gtg tea ttt cat cca 264 

Trp Cys Val Thr Gly Leu Val Leu Leu Tyr Ala Val Ser Phe His Pro 
35 40 45 

aaa gtg tgc agg egg cgc etc ttt ttt tat gca ggc ate gtt etc agg 312 

Lys Val Cys Arg Arg Arg Leu Phe Phe Tyr Ala Gly He Val Leu Arg 
50 55 60 

ctg ata ctg gtt ggc gee ctt teg ttt gaa ttg get cac caa atg aaa 360 

Leu He Leu Val Gly Ala Leu Ser Phe Glu Leu Ala His Gin Met Lys 
65 70 75 

gee get gag ttt tea aac ctg tac ata gac gaa caa gat gcg ctt ctg 408 

Ala Ala Glu Phe Ser Asn Leu Tyr He Asp Glu Gin Asp Ala Leu Leu 

80 85 90 95 

cct ttt atg cag ttt ttg ctg ttc ggc tat att ttg ctt gtc tct ttt 456 

Pro Phe Met Gin Phe Leu Leu Phe Gly Tyr He Leu Leu Val Ser Phe 
100 105 110 

cat tat atg atg aca etc gcg gaa aaa ggg ggc aag ggg ctg ttt ttt 504 

His Tyr Met Met Thr Leu Ala Glu Lys Gly Gly Lys Gly Leu Phe Phe 
115 120 125 

gca ttt gac att gcg gtg atg gcg atg ccg ctt ttc caa teg ctg ttc 552 

Ala Phe Asp He Ala Val Met Ala Met Pro Leu Phe Gin Ser Leu Phe 
130 135 140 

age ttt gee gee tat ttg aag gaa ttt gga gcg gag gag ctt gaa gaa 600 

Ser Phe Ala Ala Tyr Leu Lys Glu Phe Gly Ala Glu Glu Leu Glu Glu 
145 150 155 
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ttg ccg etc gtt ctg ttg ttg att gtc gga ata ccg gga ctg atg ate 648 
Leu Pro Leu Val Leu Leu Leu lie Val Gly lie Pro Gly Leu Met lie 
160 165 170 175 

tgc ttg ttt ttt cag ctt tat tgg aaa aga aac cgt tac gtt etc ctt 696 
Cys Leu Phe Phe Gin Leu Tyr Trp Lys Arg Asn Arg Tyr Val Leu Leu 
180 185 190 

ttg att ttt tat att gtg acg ate ggc ggt ttc ttc ate aaa aag ctt 744 
Leu lie Phe Tyr lie Val Thr lie Gly Gly Phe Phe lie Lys Lys Leu 
195 200 205 

gga tac gaa ttt ttt ccg ctg aac gta ttt ctg aca atg ate ggt ttt 792 
Gly Tyr Glu Phe Phe Pro Leu Asn Val Phe Leu Thr Met lie Gly Phe 
210 215 220 

ctt atg aca tat cac ttg ctg aat gac teg aga aag cct ttg ttg atg 840 
Leu Met Thr Tyr His Leu Leu Asn Asp Ser Arg Lys Pro Leu Leu Met 
225 230 235 

gtg aag cgt gtt tta gec gcg ggc ace gee gta ttt ttc acg ctt cac 888 
Val Lys Arg Val Leu Ala Ala Gly Thr Ala Val Phe Phe Thr Leu His 
240 245 250 255 

etc aat cct ttt tac aat ttg gcg gat gee get ttt aca ate tea cac 936 
Leu Asn Pro Phe Tyr Asn Leu Ala Asp Ala Ala Phe Thr lie Ser His 
260 265 270 

ccg gag gtt tea gac gtg gtt gat gec aat ttt egg cct gtt teg gtt 984 
Pro Glu Val Ser Asp Val Val Asp Ala Asn Phe Arg Pro Val Ser Val 
275 280 285 

aaa gaa gcg aag cag act gtc age teg ttt ttt ccg aca gag age ttt 1032 
Lys Glu Ala Lys Gin Thr Val Ser Ser Phe Phe Pro Thr Glu Ser Phe 
290 295 300 

ate tat ttg tea get acc aac cag gat ttt cat aac gtt tat cat ttc 1080 
lie Tyr Leu Ser Ala Thr Asn Gin Asp Phe His Asn Val Tyr His Phe 
305 310 315 

aaa acg aaa gat tac gat gcg gac gtt gac ggc tgg acg gga atg ate 112 8 

Lys Thr Lys Asp Tyr Asp Ala Asp Val Asp Gly Trp Thr Gly Met lie 
320 325 330 335 

acc aat tat cac aat caa aaa aag cct age ggg aat ate ctg tec ggt 1176 
Thr Asn Tyr His Asn Gin Lys Lys Pro Ser Gly Asn He Leu Ser Gly 
340 345 350 

cag gca tat ate aag egg teg aag caa ttt eta agg gaa cac ggc cgc 1224 
Gin Ala Tyr He Lys Arg Ser Lys Gin Phe Leu Arg Glu His Gly Arg 
355 360 365 

gaa ctt gac aaa caa ate aag gca aag gtc age cgt gat gac ggc gaa 12 72 

Glu Leu Asp Lys Gin He Lys Ala Lys Val Ser Arg Asp Asp Gly Glu 
370 375 380 

get act gtt gaa ttt tac cgt gaa ggc gag gat cct gaa tta age aca 1320 
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Ala Thr Val Glu Phe Tyr Arg Glu Gly Glu Asp Pro Glu Leu Ser Thr 
385 390 395 

atg tgg ttt act tgg egg aag gag act ctg atg gga ttc cat gag gac 1368 
Met Trp Phe Thr Trp Arg Lys Glu Thr Leu Met Gly Phe His Glu Asp 
400 405 410 415 

gcg tct gtt tac age tta gaa age gtg aac caa gec cgc gtt tct ggt 1416 
Ala Ser Val Tyr Ser Leu Glu Ser Val Asn Gin Ala Arg Val Ser Gly 
420 425 430 

gag gat ate gag egg gga gtt gaa gee gtc tat cgt aag ctg ggc ata 14 64 

Glu Asp lie Glu Arg Gly Val Glu Ala Val Tyr Arg Lys Leu Gly lie 
435 440 445 

ccc gtc tea tct tat egg ctg aca gat att gat tta tta ttc cca ttc 1512 
Pro Val Ser Ser Tyr Arg Leu Thr Asp lie Asp Leu Leu Phe Pro Phe 
450 455 460 

age etc aac teg gca tec ate aac ata aag aca agt gac gga atg ggg 1560 
Ser Leu Asn Ser Ala Ser lie Asn lie Lys Thr Ser Asp Gly Met Gly 
465 470 475 

at 9 g a g ttc cac cct 9 ta aca ggt 9 ca tta ac g g ct att tc g atc aaa i6os 

Met Glu Phe His Pro Val Thr Gly Ala Leu Thr Ala lie Ser lie Lys 
480 485 490 495 

tct gaa age gee ttg cct tat cgc gga caa gag ctt gaa aaa cgc ttg 1656 
Ser Glu Ser Ala Leu Pro Tyr Arg Gly Gin Glu Leu Glu Lys Arg Leu 
500 505 510 

ctt tea tta ttt gat caa gac att tec aat ctg aaa agg gtg gag tta 1704 
Leu Ser Leu Phe Asp Gin Asp lie Ser Asn Leu Lys Arg Val Glu Leu 
515 520 525 

gaa aag gat ctg ata gaa ttt cag aaa aaa gaa age gat gct gtg tta 1752 
Glu Lys Asp Leu lie Glu Phe Gin Lys Lys Glu Ser Asp Ala Val Leu 
530 535 540 

aat acg gtc tgg ace atg acg aaa cat gaa gag gga gct tat ctg acg 1800 
Asn Thr Val Trp Thr Met Thr Lys His Glu Glu Gly Ala Tyr Leu Thr 
545 550 555 

gtg aga aaa aac ttt caa aaa gca gat gaa aaa ccc ccc tac acg tat 1848 
Val Arg Lys Asn Phe Gin Lys Ala Asp Glu Lys Pro Pro Tyr Thr Tyr 
560 565 570 575 

gca gac ggg gaa aaa gct ttt cag aaa gtg tct gaa cgc tat caa aaa 18 96 

Ala Asp Gly Glu Lys Ala Phe Gin Lys Val Ser Glu Arg Tyr Gin Lys 
580 585 590 

ggg ctg gtc tat cat aaa egg acg aag ctt gta atc gtt tea gac ggg 1944 
Gly Leu Val Tyr His Lys Arg Thr Lys Leu Val lie Val Ser Asp Gly 
595 600 605 

gat caa aag age cgt tat gcg tgg ctt gtc atc atc cag ccg ttc ggc 1992 
Asp Gin Lys Ser Arg Tyr Ala Trp Leu Val lie lie Gin Pro Phe Gly 
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610 615 620 

tea aat gaa cat gac gca tac ttg gtt gat gec gag aca gat gag gtg 2040 
Ser Asn Glu His Asp Ala Tyr Leu Val Asp Ala Glu Thr Asp Glu Val 
625 630 635 

aaa cat ttt gat gac aaa tgaagaaaaa aaagcggtgt ttatcgattt 2088 
Lys His Phe Asp Asp Lys 
640 645 



gtatgagctc 


tatcaagaaa 


gtgaactgga 


agaggaaacg 


atgatctgga 


tgaaagagca 


2148 


tgagcagttt 


tttcaggatc 


aggctgaagc 


ggcagcagcc 


ggtaatagag 


agctccccgg 


2208 


catgeaaaaa 


acagatgatc 


atcagaagct 


ccttcatatc 


aagatttttg 


tttactcgtt 


2268 


atatggtgct 


ttcctgctcc 


tatcgatttg 


gatgaeggtg 


tggttttttt 


tctaaatggc 


2328 


tcacaataat 


aaacagacga 


ttgaagaact 


gtacagggaa 


tattatcatg 


acatcatgta 


2388 


ctatttgtac 


aggcgaaccc 


atcagcttga 


gaeggegaaa 


gacctggcgc 


aggataegtt 


2448 


tctaaaagct 


tttgegggee 


tggagtcttt 


caggggecat 


tcctcgatca 


aaacatggct 


2508 


gtatacgatc 


gcacatcata 


cgtttatcaa 


ctggtacaga 


aaagataaaa 


aaatccaatt 


2568 


ttccgacgtg 


gcggcctgcg 


gcgatatgga 


acagcacaca 


tttgaaatgc 


ctgagcgcca 


2628 


tttggcaaac 


gecataatge 


aggaagagct 


gaaacatcac 


attgacegge 


tgaaagaaga 


2688 


ttaccagact 


gtcctcattt 


taagagagtt 


tcaagagctg 


tcatacgagg 


aaatagcgga 


2748 


agtgctgaat 


tggaaactgt 


caaaggtaaa 


aaccaatctt 


caccgggccc 


gectggaget 


2808 


gaaaaaaagc 


ttggaaggca 


gggaggttta 


acaatatgaa 


atgecatett 


gtaagagatt 


2868 


tactgecttt 


atacatagaa 


ggegattgea 


gccgcaaaac 
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<210> 32 
<211> 645 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 32 

Glu Leu Trp Thr Leu lie Glu Leu Phe Ser Asp Tyr Val Leu His Phe 
15 10 15 

Glu Arg Tyr Phe Val Leu Ser Arg Gin Ser Met Leu Val He Gin Trp 
20 25 30 

Cys Val Thr Gly Leu Val Leu Leu Tyr Ala Val Ser Phe His Pro Lys 
35 40 45 
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Val Cys Arg Arg Arg Leu Phe Phe Tyr Ala Gly lie Val Leu Arg Leu 
50 55 60 



He Leu Val Gly Ala Leu Ser Phe Glu Leu Ala His Gin Met Lys Ala 
65 70 75 80 



Ala Glu Phe Ser Asn Leu Tyr He Asp Glu Gin Asp Ala Leu Leu Pro 
85 90 95 



Phe Met Gin Phe Leu Leu Phe Gly Tyr He Leu Leu Val Ser Phe His 
100 105 110 



Tyr Met Met Thr Leu Ala Glu Lys Gly Gly Lys Gly Leu Phe Phe Ala 
115 120 125 



Phe Asp He Ala Val Met Ala Met Pro Leu Phe Gin Ser Leu Phe Ser 
130 135 140 



Phe Ala Ala Tyr Leu Lys Glu Phe Gly Ala Glu Glu Leu Glu Glu Leu 
145 150 155 160 



Pro Leu Val Leu Leu Leu He Val Gly He Pro Gly Leu Met He Cys 
165 170 175 



Leu Phe Phe Gin Leu Tyr Trp Lys Arg Asn Arg Tyr Val Leu Leu Leu 
180 185 190 



He Phe Tyr He Val Thr He Gly Gly Phe Phe He Lys Lys Leu Gly 
195 200 205 



Tyr Glu Phe Phe Pro Leu Asn Val Phe Leu Thr Met He Gly Phe Leu 
210 215 220 



Met Thr Tyr His Leu Leu Asn Asp Ser Arg Lys Pro Leu Leu Met Val 
225 230 235 240 



Lys Arg Val Leu Ala Ala Gly Thr Ala Val Phe Phe Thr Leu His Leu 
245 250 255 



Asn Pro Phe Tyr Asn Leu Ala Asp Ala Ala Phe Thr He Ser His Pro 
260 265 270 
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Glu Val Ser Asp Val Val Asp Ala Asn Phe Arg Pro Val Ser Val Lys 
275 280 285 



Glu Ala Lys Gin Thr Val Ser Ser Phe Phe Pro Thr Glu Ser Phe lie 
290 295 300 



Tyr Leu Ser Ala Thr Asn Gin Asp Phe His Asn Val Tyr His Phe Lys 
305 310 315 320 



Thr Lys Asp Tyr Asp Ala Asp Val Asp Gly Trp Thr Gly Met He Thr 
325 330 335 



Asn Tyr His Asn Gin Lys Lys Pro Ser Gly Asn He Leu Ser Gly Gin 
340 345 350 



Ala Tyr He Lys Arg Ser Lys Gin Phe Leu Arg Glu His Gly Arg Glu 
355 ' 360 365 



Leu Asp Lys Gin He Lys Ala Lys Val Ser Arg Asp Asp Gly Glu Ala 
370 375 380 



Thr Val Glu Phe Tyr Arg Glu Gly Glu Asp Pro Glu Leu Ser Thr Met 
385 390 395 400 



Trp Phe Thr Trp Arg Lys Glu Thr Leu Met Gly Phe His Glu Asp Ala 
405 410 415 



Ser Val Tyr Ser Leu Glu Ser Val Asn Gin Ala Arg Val Ser Gly Glu 
420 425 430 



Asp He Glu Arg Gly Val Glu Ala Val Tyr Arg Lys Leu Gly He Pro 
435 440 445 



Val Ser Ser Tyr Arg Leu Thr Asp He Asp Leu Leu Phe Pro Phe Ser 
450 455 460 



Leu Asn Ser Ala Ser He Asn He Lys Thr Ser Asp Gly Met Gly Met 
465 470 475 480 



Glu Phe His Pro Val Thr Gly Ala Leu Thr Ala He Ser He Lys Ser 
485 490 495 



Glu Ser Ala Leu Pro Tyr Arg Gly Gin Glu Leu Glu Lys Arg Leu Leu 
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500 505 510 



Ser Leu Phe Asp Gin Asp lie Ser Asn Leu Lys Arg Val Glu Leu Glu 
515 520 525 



Lys Asp Leu lie Glu Phe Gin Lys Lys Glu Ser Asp Ala Val Leu Asn 
530 535 540 



Thr Val Trp Thr Met Thr Lys His Glu Glu Gly Ala Tyr Leu Thr Val 
545 550 555 560 



Arg Lys Asn Phe Gin Lys Ala Asp Glu Lys Pro Pro Tyr Thr Tyr Ala 
565 570 575 



Asp Gly Glu Lys Ala Phe Gin Lys Val Ser Glu Arg Tyr Gin Lys Gly 
580 585 590 



Leu Val Tyr His Lys Arg Thr Lys Leu Val lie Val Ser Asp Gly Asp 
595 600 605 



Gin Lys Ser Arg Tyr Ala Trp Leu Val lie lie Gin Pro Phe Gly Ser 
610 615 620 



Asn Glu His Asp Ala Tyr Leu Val Asp Ala Glu Thr Asp Glu Val Lys 
625 630 635 640 



His Phe Asp Asp Lys 
645 



<210> 33 

<211> 1712 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1211) 

<400> 33 

aagaagcaga tcaatttgga aaaacagctt ctgcgcgaac tgtctttgga aaaaatgctg 60 

aattctgcag aggaatgctt tgctcctctt tttcactttt tttctaagca tacggatatc 120 

ttatatgacg gctgcatcga ctttgccatt gaggcatatt tgctgggagc cgagtacggg 180 

aagttcggct atcacggaga acccgttcat cgagcgatga tccgctcaga aaaagaagaa 24 0 
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• 



aaacagctac tgcacgagct ttatgaatat gctgtcagct ggtctgaggc ttttaatgtt 300 

caagctgctt atgaaccgct ctattatgcc tgcgaatact tcatccaaag ctggtggaag 360 

gaaggcttca gccagcggga aagacgcttt aagcttcggc tcagataaaa caaagtttta 420 

tgaaaaagtg aggccaagct taatcatatt tcctttcctt gtcccatatc ttgtagtaag 480 

gacgagcggg agggaaaggg atg aag aaa aaa ata aaa tgg etc ggg ttt tta 533 

Met Lys Lys Lys lie Lys Trp Leu Gly Phe Leu 
1 5 10 

etc ggc ttt gtc gtt tta tta tgt tta ttt caa tat caa ttc aac aat 581 
Leu Gly Phe Val Val Leu Leu Cys Leu Phe Gin Tyr Gin Phe Asn Asn 
15 20 25 

gat gat tct tgg egg tea tgg aat ctt ccg ctg age ggc aaa ate att 62 9 

Asp Asp Ser Trp Arg Ser Trp Asn Leu Pro Leu Ser Gly Lys lie lie 
30 35 40 

tat att gat cct gga cac ggg ggc gec gat gga ggg gca tea age ggt 677 
Tyr lie Asp Pro Gly His Gly Gly Ala Asp Gly Gly Ala Ser Ser Gly 
45 50 55 

gaa etc ctt gaa aaa gac gtg get ctt gaa gta tec eta aga ate agg 725 
Glu Leu Leu Glu Lys Asp Val Ala Leu Glu Val Ser Leu Arg lie Arg 
60 65 70 75 

gac tat etc cag gag cag ggc gee ttg gtg atg ctg acg egg gag gac 773 
Asp Tyr Leu Gin Glu Gin Gly Ala Leu Val Met Leu Thr Arg Glu Asp 
80 85 90 

gat cat gat etc get cct gaa gaa acg agg gga etc age aga aga aaa 821 
Asp His Asp Leu Ala Pro Glu Glu Thr Arg Gly Leu Ser Arg Arg Lys 
95 100 105 

get gaa gac ttg egg aag agg gtc gat atg ate aac aat tct gaa gee 869 
Ala Glu Asp Leu Arg Lys Arg Val Asp Met lie Asn Asn Ser Glu Ala 
110 115 120 

gat ctt tac etc age ate cat ttg aat gcg att cct tec gcg cga tgg 917 
Asp Leu Tyr Leu Ser lie His Leu Asn Ala lie Pro Ser Ala Arg Trp 
125 130 135 

age ggt gcg caa age ttc tat tac ggg caa tat gaa gag aat gaa egg 965 
Ser Gly Ala Gin Ser Phe Tyr Tyr Gly Gin Tyr Glu Glu Asn Glu Arg 
140 145 150 155 

gee gec aag ttt att cag gat gaa tta aga cat aat ctt gaa aac acg 1013 
Ala Ala Lys Phe lie Gin Asp Glu Leu Arg His Asn Leu Glu Asn Thr 
160 165 170 

acg egg aag gca aag egg ata cac gga att tat ttg atg caa aat gtt 1061 
Thr Arg Lys Ala Lys Arg lie His Gly lie Tyr Leu Met Gin Asn Val 
175 180 185 
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aaa aag ccc ggg gcc ctt gtc gaa ate ggg ttt ttg tct aac ccg gaa 1109 
Lys Lys Pro Gly Ala Leu Val Glu lie Gly Phe Leu Ser Asn Pro Glu 
190 195 200 

gag gca aaa cag ctg gcc aag ccc aaa tat cag gac aaa ate gca gca 1157 
Glu Ala Lys Gin Leu Ala Lys Pro Lys Tyr Gin Asp Lys lie Ala Ala 
205 210 215 

tec gtt tat aaa ggc gta ttg cgc tac ttt aca gaa gac aga gac cct 1205 
Ser Val Tyr Lys Gly Val Leu Arg Tyr Phe Thr Glu Asp Arg Asp Pro 
220 225 230 235 

cct gaa taagagggtt tctttttgtg tcaaagacac tataaggaaa gatatgetat 1261 
Pro Glu 

acttattttg taaacgaata caacaaaggg tgagatcaat gttgcgagaa gacgatgtaa 1321 

aaaagatagt eggegatttg gaegagecat ttcttcacaa gccgctcaga gagctggatg 1381 

cegtaaaaga aattaaaata aaacccgaaa aacggcacgt cagegtaaag gtggcgctcg 1441 

caaaaaeggg atetgecgaa caaatgeage ttcagcagga aategtcata cggttgaaag 1501 

aagccggtgc agagaeggtc ggcctgcgtt ttgaggagct geccgaagaa gtcgtaatga 1561 

gttatcaaga gtctgccaaa gggcaggatc aatctctget gaatagtgaa aaacagcctg 1621 

tgtttttagc tgtggcaagc ggcaaaggcg gcgtcggcaa gtcgacggtg teggtcaatt 1681 

tggctgtgtc cctggcgcga ateggaaaga a 1712 



<210> 34 

<211> 237 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 34 

Met Lys Lys Lys lie Lys Trp Leu Gly Phe Leu Leu Gly Phe Val Val 
1 5 10 15 



Leu Leu Cys Leu Phe Gin Tyr Gin Phe Asn Asn Asp Asp Ser Trp Arg 
20 25 30 



Ser Trp Asn Leu Pro Leu Ser Gly Lys He He Tyr He Asp Pro Gly 
35 40 45 



His Gly Gly Ala Asp Gly Gly Ala Ser Ser Gly Glu Leu Leu Glu Lys 
50 55 60 



Asp Val Ala Leu Glu Val Ser Leu Arg He Arg Asp Tyr Leu Gin Glu 



102 



65 70 75 80 



Gin Gly Ala Leu Val Met Leu Thr Arg Glu Asp Asp His Asp Leu Ala 
85 90 95 



Pro Glu Glu Thr Arg Gly Leu Ser Arg Arg Lys Ala Glu Asp Leu Arg 
100 105 110 



Lys Arg Val Asp Met lie Asn Asn Ser Glu Ala Asp Leu Tyr Leu Ser 
115 12 0 12 5 



He His Leu Asn Ala He Pro Ser Ala Arg Trp Ser Gly Ala Gin Ser 
130 135 140 



Phe Tyr Tyr Gly Gin Tyr Glu Glu Asn Glu Arg Ala Ala Lys Phe He 
145 " ' 150 155 160 



Gin Asp Glu Leu Arg His Asn Leu Glu Asn Thr Thr Arg Lys Ala Lys 
165 170 175 



Arg He His Gly He Tyr Leu Met Gin Asn Val Lys Lys Pro Gly Ala 
180 185 190 



Leu Val Glu He Gly Phe Leu Ser Asn Pro Glu Glu Ala Lys Gin Leu 
195 200 205 



Ala Lys Pro Lys Tyr Gin Asp Lys He Ala Ala Ser Val Tyr Lys Gly 
210 215 220 



Val Leu Arg Tyr Phe Thr Glu Asp Arg Asp Pro Pro Glu 
225 ^ 230 235 



<210> 35 

<211> 1988 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1487) 

<400> 35 

ttactgccac ctcccggaaa atttgattca aatgacctgt tgggttccgt tcattaaagg 60 
accttattaa tgttacaaca tggtataaat gagttgaatg ggaaaaatgt accgtgaaca 120 
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aagaatctag 


ttgagcggtg 


gagcagggga 


ttccttatta 


tgactgcgat 


tttgcacatt 


tctccatttt 


cctgcaaggt 


caaaagacat 


agttcttaag 


ttttggattt 


ttggtgtgtt 


tattttttgt 


ttcacaaact 


ttaaggtaat 


tttaagaaag 


aggcgatctt 


gccaacccta 


aacagggttt 


ttcgaacaga 


atgtcaaata 


gattagatat 


ttcataagaa 


caagggggaa 


ttgtctgttt 


gtgatgaata 


aaggaggacg 


ggcggaattt 


ctgtcaggat 


gctcagctgg 


gttcttagaa 


aaaaatgcgg 


ctaaatatat 


atttatagat 


tgtaaacgct 


gtcttgtcct 



180 
240 
300 
360 
420 
480 

cgaccaacag ggggatgaag atg aag aag ctg tta gtt gtt tat gcc gtg atg 53 3 

Met Lys Lys Leu Leu Val Val Tyr Ala Val Met 
15 10 

etc tgt ttg ttt ttt ctg tat gtc tac gac tac tec egg ggc gat aaa 581 
Leu Cys Leu Phe Phe Leu Tyr Val Tyr Asp Tyr Ser Arg Gly Asp Lys 
15 20 25 

gcc ggt tct gca gaa gaa age agg agg cct gcg gcc gca ggc agt ctg 62 9 

Ala Gly Ser Ala Glu Glu Ser Arg Arg Pro Ala Ala Ala Gly Ser Leu 
30 35 40 

tec gaa aaa tac gtg atg gtc acg ttt caa teg gga ate gaa tat tgg 677 
Ser Glu Lys Tyr Val Met Val Thr Phe Gin Ser Gly lie Glu Tyr Trp 
45 50 55 

aag age ggt ctg aaa ggc ttt gag gat gcc gcg cag ctt ttc aac gtc 725 
Lys Ser Gly Leu Lys Gly Phe Glu Asp Ala Ala Gin Leu Phe Asn Val 
60 65 70 75 

tct gtc gag tat egg ggg gcg gcc cat tat gat gtc cat gag caa acg 773 
Ser Val Glu Tyr Arg Gly Ala Ala His Tyr Asp Val His Glu Gin Thr 
80 85 90 

ace gtc etc gag cag gtg att gca aaa aaa ccg gcg gga ate get gtt 821 
Thr Val Leu Glu Gin Val lie Ala Lys Lys Pro Ala Gly lie Ala Val 
95 100 105 



teg gca ata aac cca aaa get tta aac cct gtc ate gac aag gcg cac 
Ser Ala lie Asn Pro Lys Ala Leu Asn Pro Val lie Asp Lys Ala His 
110 115 120 



869 



gag cag ggt att ccg ate gtt tta ttt gat tea gac gcc ccg etc age 917 

Glu Gin Gly He Pro He Val Leu Phe Asp Ser Asp Ala Pro Leu Ser 
125 130 135 

aaa get tct aca tat ate ggc aca aat aat atg gaa gcg ggt get gtg 965 

Lys Ala Ser Thr Tyr He Gly Thr Asn Asn Met Glu Ala Gly Ala Val 
140 145 150 155 

gcc gca agg cga atg gcc gaa ttt ttg aat gga aag gga gaa ace gcg 1013 

Ala Ala Arg Arg Met Ala Glu Phe Leu Asn Gly Lys Gly Glu Thr Ala 
160 165 170 
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gtc att acc cag ccg cag cag tac aat cat cag gaa agg acg aag ggc 1061 
Val lie Thr Gin Pro Gin Gin Tyr Asn His Gin Glu Arg Thr Lys Gly 
175 180 185 

ttt gaa caa acg ate aag caa aaa tac ccg aac atg aag gtt gec gcg 1109 
Phe Glu Gin Thr He Lys Gin Lys Tyr Pro Asn Met Lys Val Ala Ala 
190 195 200 

gtt ttg gac gga aaa ggg gat gag ctg acg teg aaa aaa gaa gcg gcg 1157 
Val Leu Asp Gly Lys Gly Asp Glu Leu Thr Ser Lys Lys Glu Ala Ala 
205 210 215 

aag att ttg gag gaa aat ccg tec ate aaa gga att ttc acg act gaa 1205 
Lys He Leu Glu Glu Asn Pro Ser He Lys Gly He Phe Thr Thr Glu 
220 225 230 235 

gee aat gga gcg age ggc gtg gee cgt get gtg aag gag gcg gga ctt 12 53 

Ala Asn Gly Ala Ser Gly Val Ala Arg Ala Val Lys Glu Ala Gly Leu 
240 245 250 

gaa ggg gaa gta tgt ate ate ggc ttt gat aaa gac aag aaa acg ctg 13 01 

Glu Gly Glu Val Cys He He Gly Phe Asp Lys Asp Lys Lys Thr Leu 
255 260 265 

gac ggc ate aaa aac gga teg att tec gcg aca atg age cag gac aca 134 9 

Asp Gly He Lys Asn Gly Ser He Ser Ala Thr Met Ser Gin Asp Thr 
270 275 280 

tgg caa atg ggc tat tgg teg ctg cac atg ctg ttt ttc tea aat cac 1397 
Trp Gin Met Gly Tyr Trp Ser Leu His Met Leu Phe Phe Ser Asn His 
285 290 295 

cat ctg aag cat gaa cgc ccg ctt ccg gee gca ate gac aca ggc att 1445 
His Leu Lys His Glu Arg Pro Leu Pro Ala Ala He Asp Thr Gly He 
300 305 310 315 

acc ate ata acg aaa gaa aat gtg gca gee tat tat gcg aat 1487 
Thr He He Thr Lys Glu Asn Val Ala Ala Tyr Tyr Ala Asn 





320 




325 








gattaaacgt 


ttgatcaata 


atgegecgat 


ccgtcataag 


ctgatcagcc 


ttctcttgtt 


1547 


aatcagcatg 


ctgccgacga 


tcggcctggg 


cattttatcg 


ggatgggccg 


ttgaaaatat 


1607 


tattgaaaaa 


caggtgatcg 


accaaacact 


gcagctgatc 


ggcgaagtga 


acaagaegge 


1667 


tgaagtgtat 


gtcagccaca 


tgeagaaect 


gacatattta 


atatcaatga 


atgaagaaat 


1727 


ggaagcgttt 


tttagtcata 


aaaaggagga 


tggagaggcg 


gattataagc 


gaaggacgtt 


1787 


tttgeaggge 


ctgacttctt 


tatattccga 


ageagegggt 


attctcgttg 


tcaatgataa 


1847 


gggtgagatg 


atcagcaatg 


agatgtatga 


acgcacgccg 


acagatttga 


caaaagaacc 


1907 


atggtatcag 


gcggctctcg 


acaatgaagg 


gattttcaag 


atgatcggga 


agcctgtcaa 


1967 


ceggaatate 


agaagecatg 


t 








1988 
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<210> 36 

<211> 329 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 36 

Met Lys Lys Leu Leu Val Val Tyr Ala Val Met Leu Cys Leu Phe Phe 
1 5 10 15 



Leu Tyr Val Tyr Asp Tyr Ser Arg Gly Asp Lys Ala Gly Ser Ala Glu 
20 25 30 



Glu Ser Arg Arg Pro Ala Ala Ala Gly Ser Leu Ser Glu Lys Tyr Val 
35 40 45 



Met Val Thr Phe Gin Ser Gly lie Glu Tyr Trp Lys Ser Gly Leu Lys 
50 55 60 



Gly Phe Glu Asp Ala Ala Gin Leu Phe Asn Val Ser Val Glu Tyr Arg 
65 70 75 80 



Gly Ala Ala His Tyr Asp Val His Glu Gin Thr Thr Val Leu Glu Gin 
85 90 95 



Val lie Ala Lys Lys Pro Ala Gly lie Ala Val Ser Ala lie Asn Pro 
100 105 110 



Lys Ala Leu Asn Pro Val lie Asp Lys Ala His Glu Gin Gly lie Pro 
115 120 125 



lie Val Leu Phe Asp Ser Asp Ala Pro Leu Ser Lys Ala Ser Thr Tyr 
130 135 140 



He Gly Thr Asn Asn Met Glu Ala Gly Ala Val Ala Ala Arg Arg Met 
145 150 155 160 



Ala Glu Phe Leu Asn Gly Lys Gly Glu Thr Ala Val He Thr Gin Pro 
165 * 170 175 



Gin Gin Tyr Asn His Gin Glu Arg Thr Lys Gly Phe Glu Gin Thr He 
180 185 190 



106 



Lys Gin Lys Tyr Pro Asn Met Lys Val Ala Ala Val Leu Asp Gly Lys 
195 200 205 



Gly Asp Glu Leu Thr Ser Lys Lys Glu Ala Ala Lys lie Leu Glu Glu 
210 215 220 



Asn Pro Ser He Lys Gly He Phe Thr Thr Glu Ala Asn Gly Ala Ser 
225 230 235 240 



Gly Val Ala Arg Ala Val Lys Glu Ala Gly Leu Glu Gly Glu Val Cys 
245 250 255 



He He Gly Phe Asp Lys Asp Lys Lys Thr Leu Asp Gly He Lys Asn 
260 265 270 



Gly Ser He Ser Ala Thr Met Ser Gin Asp Thr Trp Gin Met Gly Tyr 
275 280 285 



Trp Ser Leu His Met Leu Phe Phe Ser Asn His His Leu Lys His Glu 
290 295 300 



Arg Pro Leu Pro Ala Ala He Asp Thr Gly He Thr He He Thr Lys 
305 310 315 320 



Glu Asn Val Ala Ala Tyr Tyr Ala Asn 
325 



<210> 37 

<211> 2785 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (2282) 

<400> 37 



caaaattgcc 


gccggcctat 


cttgtgaccc 


gctgggaaga 


ccctgccgtt 


tacaagttcg 


60 


cggaaaccgc 


aaacaaagcg 


aaggcaacgg 


aatttgtgta 


tcaagtcaac 


agcttatctc 


120 


acagtgattt 


aaacaagatg 


ttcggctctc 


cagatgcacc 


ggcagaagcg 


cagaatctga 


180 


caaaagcggt 


tatggcgttt 


ttagagaagg 


aaaataaata 


gatcaaacgg 


ccgactcggc 


240 


ttcctacatg 


tacttgctga 


aaggatataa 


acagctgtta 


aactagcaga 


gaaaggccga 


300 
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aaatgttaaa ttcggcctct tctcacactt ggcaccccct tactcataag acatcgatct 360 

gaaaattccc aaaatataaa caaaacatta ataaaatcaa gccatttgat taacaaattt 420 

acgatacgat catatagaac ttgatgattg ggaaaagcat tttgagagaa gattaagagc 480 

aagggagata tgatgtgaga atg aaa cga tta agg atg agg aag cat tta ctg 533 

Met Lys Arg Leu Arg Met Arg Lys His Leu Leu 
1 5 10 

ata get gtc tgt act ttg gca ctt ctt eta agt tec ccg att gta age 581 
He Ala Val Cys Thr Leu Ala Leu Leu Leu Ser Ser Pro He Val Ser 
15 20 25 

gat gcg age ccg gca act aaa cca aca act gca gat teg ccg caa tct 62 9 

Asp Ala Ser Pro Ala Thr Lys Pro Thr Thr Ala Asp Ser Pro Gin Ser 
30 35 40 

tec gga ttt ttc gta gac cat tac aaa aat aat ate tct gee aat acg 677 
Ser Gly Phe Phe Val Asp His Tyr Lys Asn Asn He Ser Ala Asn Thr 
45 50 55 

acg gcg gaa tec aat cct gtc ate ggc ctg ctt tec gaa ttt aat aaa 725 
Thr Ala Glu Ser Asn Pro Val He Gly Leu Leu Ser Glu Phe Asn Lys 
60 65 70 75 

ctt tgg act ccc gga aag aca tgg aat acc ggt act aaa ctg aac age 773 
Leu Trp Thr Pro Gly Lys Thr Trp Asn Thr Gly Thr Lys Leu Asn Ser 
8 0 85 90 

agg gtg ctg gat gee aac att caa aaa gtc gtg gat att get gaa cgc 821 
Arg Val Leu Asp Ala Asn He Gin Lys Val Val Asp He Ala Glu Arg 
95 100 105 

cgc acg atg ctt gag gaa aat get gee tat ttt gat gat egg egg age 869 
Arg Thr Met Leu Glu Glu Asn Ala Ala Tyr Phe Asp Asp Arg Arg Ser 
110 115 120 

cag age tac agt ata att gac ggc etc ggc aag ctt gee ggc gtc tat 917 
Gin Ser Tyr Ser He He Asp Gly Leu Gly Lys Leu Ala Gly Val Tyr 
125 130 135 

cga atg aac gcg gga gcg acg aca acg ate acc age att ccg gca gat 965 
Arg Met Asn Ala Gly Ala Thr Thr Thr He Thr Ser He Pro Ala Asp 
140 145 150 155 

gee teg att aga aaa tac aat gat gaa gga acc aat teg ggc age acc 1013 
Ala Ser He Arg Lys Tyr Asn Asp Glu Gly Thr Asn Ser Gly Ser Thr 
160 165 170 

age tct gaa ctt gga aat gtc gta agt ttg gtc aat act tta cgc ggc 1061 
Ser Ser Glu Leu Gly Asn Val Val Ser Leu Val Asn Thr Leu Arg Gly 
175 180 185 

aac tat tct tea teg aat ccg get aaa age tat ttc aac tat ccc cgc 1109 
Asn Tyr Ser Ser Ser Asn Pro Ala Lys Ser Tyr Phe Asn Tyr Pro Arg 
190 195 200 
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ccg ttt cgc tgg aaa gac aat teg ate att gtt cca acg ctt ate ccc 
Pro Phe Arg Trp Lys Asp Asn Ser lie lie Val Pro Thr Leu lie Pro 
205 " 210 215 

gtc ate aat cct gat ccg aac aaa gac gga ggt ttt cca age gga cac 
Val lie Asn Pro Asp Pro Asn Lys Asp Gly Gly Phe Pro Ser Gly His 
220 225 230 235 



1157 



1205 



acg aac gee gca tat etc age get ttt get atg gee tat gcg ata ccg 1253 
Thr Asn Ala Ala Tyr Leu Ser Ala Phe Ala Met Ala Tyr Ala He Pro 
240 245 250 

gag cgt tat cag gag ctg ctg act cgc get tea gaa etc ggt cat aac 1301 
Glu Arg Tyr Gin Glu Leu Leu Thr Arg Ala Ser Glu Leu Gly His Asn 
255 260 265 

egg att gtt gee ggt atg cat tec ccg ctg gac gtc atg ggg gga cga 134 9 

Arg He Val Ala Gly Met His Ser Pro Leu Asp Val Met Gly Gly Arg 
270 275 280 

gta atg gca aca get ttg tct gca gca ate ctg tct gac ccc gca aat 1397 
Val Met Ala Thr Ala Leu Ser Ala Ala He Leu Ser Asp Pro Ala Asn 
285 290 295 

gaa aga ttg aag aaa acg get ttt gat gaa gee cgc cgt aaa tta tta 1445 
Glu Arg Leu Lys Lys Thr Ala Phe Asp Glu Ala Arg Arg Lys Leu Leu 
300 305 310 315 

acg caa acc ggt aca get gaa gac aga tac age gat tat gag aag aat 1493 
Thr Gin Thr Gly Thr Ala Glu Asp Arg Tyr Ser Asp Tyr Glu Lys Asn 
320 325 330 

aaa aaa caa tat acg gaa cga ttg aca tat gga ttt cga caa atg aac 1541 
Lys Lys Gin Tyr Thr Glu Arg Leu Thr Tyr Gly Phe Arg Gin Met Asn 
335 340 345 

aaa acc gee aaa cca atg gca gtt cca aag gga gec gaa gtc ctg ctg 1589 
Lys Thr Ala Lys Pro Met Ala Val Pro Lys Gly Ala Glu Val Leu Leu 
350 355 360 

gaa aca cgt ttt cct tac ctt gac aaa aag cag cgc cgt teg gtt tta 1637 
Glu Thr Arg Phe Pro Tyr Leu Asp Lys Lys Gin Arg Arg Ser Val Leu 
365 370 375 

gee act acc ggt ctt ccg gee ggc tac cct gtt ctt gat gat cga gaa 1685 
Ala Thr Thr Gly Leu Pro Ala Gly Tyr Pro Val Leu Asp Asp Arg Glu 
380 385 390 395 

gga tgg gga agg ctt aat etc ttt tec gcg gca gat ggg tat ggg get 1733 
Gly Trp Gly Arg Leu Asn Leu Phe Ser Ala Ala Asp Gly Tyr Gly Ala 
400 405 410 

ttt acc aaa aat gtt acc gtg acc atg gat tec gca aaa ggc ggc ttc 1781 
Phe Thr Lys Asn Val Thr Val Thr Met Asp Ser Ala Lys Gly Gly Phe 
415 420 425 
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cat aca gcc gat cgc tgg cgc aac gac ate tec ggc acc gga aag ctg 182 9 

His Thr Ala Asp Arg Trp Arg Asn Asp lie Ser Gly Thr Gly Lys Leu 
430 435 440 

acc aaa aaa ggg aca ggc get ttg aag ctg gaa ggg gat aat aca tat 1877 
Thr Lys Lys Gly Thr Gly Ala Leu Lys Leu Glu Gly Asp Asn Thr Tyr 
445 450 455 

tec ggc ggt aca egg att gat caa gga aca ctt gag ggc ggt teg gag 1925 
Ser Gly Gly Thr Arg lie Asp Gin Gly Thr Leu Glu Gly Gly Ser Glu 
460 465 470 475 

aca get ttc ggg aga ggt gat gtt gca eta aac gga ggc ate ctt aag 1973 
Thr Ala Phe Gly Arg Gly Asp Val Ala Leu Asn Gly Gly lie Leu Lys 
480 485 490 

gaa gat gcg ccg gga aaa ctg ate ate gaa gga gac tac aaa caa tct 2 021 

Glu Asp Ala Pro Gly Lys Leu lie lie Glu Gly Asp Tyr Lys Gin Ser 
495 500 505 

get aaa gga ata ctt gaa ctt cag etc age ggc aaa aaa gat cag ttg 2 069 

Ala Lys Gly lie Leu Glu Leu Gin Leu Ser Gly Lys Lys Asp Gin Leu 
510 515 520 

aaa att aag gga aaa' gca aga ttg aaa ggg aca ttg cgt etc aat ttt 2117 
Lys lie Lys Gly Lys Ala Arg Leu Lys Gly Thr Leu Arg Leu Asn Phe 
525 530 535 

acg gac aat tac gta ccg get gac gga teg gcg ate ata acc ttc cgc 2165 
Thr Asp Asn Tyr Val Pro Ala Asp Gly Ser Ala lie lie Thr Phe Arg 
540 545 550 555 

aag cgt cat gga tea ttt tct tec gtc gag acc agt gga ttg cca age 2213 
Lys Arg His Gly Ser Phe Ser Ser Val Glu Thr Ser Gly Leu Pro Ser 
560 565 570 

aag tat aaa gtg aag ate ate tat aaa tec aac agt att cag ttg aaa 2261 
Lys Tyr Lys Val Lys lie lie Tyr Lys Ser Asn Ser lie Gin Leu Lys 
575 580 585 

gtt gag caa aag ggg aga age tgatctgcaa gaggattcac tcaaaagctg 2312 
Val Glu Gin Lys Gly Arg Ser 
590 

caagctggcg catactgccg ccagcttgct tttagttttg atgaaatcac agecagaatg 2372 

gctgtacatc ttgaatgggg aatcttaaaa aatagtegge accattcccc cgtccatacg 2432 

gateggggae cctttaaatg eggatgeata gggactgeat acaaatgeag ccagtctgcc 2492 

gatttcaata ggcttgataa ategctgtat ttcggattga ggcaggtttg tegtcataaa 2552 

tttcttctct ttttctgaaa aagtcatccc ttcatcgggg tacattccct caatgatttg 2612 

cttcacattc teagagageg tcggccccgg catgategta ttgactgtca cttctgttcc 2672 

gattgttaat tttgataagc tttttgacaa tgataatagc attgattttg tcatacaata 2732 
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ctgaggcatc tggcctgaag gcatcatcgc ttcttcactt gcgataaaga tga 2785 



<210> 38 
<211> 594 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 38 

Met Lys Arg Leu Arg Met Arg Lys His Leu Leu lie Ala Val Cys Thr 
15 10 15 



Leu Ala Leu Leu Leu Ser Ser Pro He Val Ser Asp Ala Ser Pro Ala 
20 25 30 



Thr Lys Pro Thr Thr Ala Asp Ser Pro Gin Ser Ser Gly Phe Phe Val 
35 40 45 



Asp His Tyr Lys Asn Asn He Ser Ala Asn Thr Thr Ala Glu Ser Asn 
50 55 60 



Pro Val He Gly Leu Leu Ser Glu Phe Asn Lys Leu Trp Thr Pro Gly 
65 ~ 70 75 80 



Lys Thr Trp Asn Thr Gly Thr Lys Leu Asn Ser Arg Val Leu Asp Ala 
85 90 95 



Asn He Gin Lys Val Val Asp He Ala Glu Arg Arg Thr Met Leu Glu 
100 105 110 



Glu Asn Ala Ala Tyr Phe Asp Asp Arg Arg Ser Gin Ser Tyr Ser He 
115 120 125 



He Asp Gly Leu Gly Lys Leu Ala Gly Val Tyr Arg Met Asn Ala Gly 
130 135 14 0 



Ala Thr Thr Thr He Thr Ser He Pro Ala Asp Ala Ser He Arg Lys 
145 150 155 160 



Tyr Asn Asp Glu Gly Thr Asn Ser Gly Ser Thr Ser Ser Glu Leu Gly 
165 170 175 



Asn Val Val Ser Leu Val Asn Thr Leu Arg Gly Asn Tyr Ser Ser Ser 
180 185 190 
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Asn Pro Ala Lys Ser Tyr Phe Asn Tyr Pro Arg Pro Phe Arg Trp Lys 
195 200 205 



Asp Asn Ser He He Val Pro Thr Leu He Pro Val He Asn Pro Asp 
210 215 220 



Pro Asn Lys Asp Gly Gly Phe Pro Ser Gly His Thr Asn Ala Ala Tyr 
225 230 235 240 



Leu Ser Ala Phe Ala Met Ala Tyr Ala He Pro Glu Arg Tyr Gin Glu 
245 250 255 



Leu Leu Thr Arg Ala Ser Glu Leu Gly His Asn Arg He Val Ala Gly 
260 265 270 



Met His Ser Pro Leu Asp Val Met Gly Gly Arg Val Met Ala Thr Ala 
275 280 285 



Leu Ser Ala Ala He Leu Ser Asp Pro Ala Asn Glu Arg Leu Lys Lys 
290 295 300 



Thr Ala Phe Asp Glu Ala Arg Arg Lys Leu Leu Thr Gin Thr Gly Thr 
305 310 315 320 



Ala Glu Asp Arg Tyr Ser Asp Tyr Glu Lys Asn Lys Lys Gin Tyr Thr 
325 330 335 



Glu Arg Leu Thr Tyr Gly Phe Arg Gin Met Asn Lys Thr Ala Lys Pro 
340 345 350 



Met Ala Val Pro Lys Gly Ala Glu Val Leu Leu Glu Thr Arg Phe Pro 
355 360 365 



Tyr Leu Asp Lys Lys Gin Arg Arg Ser Val Leu Ala Thr Thr Gly Leu 
370 375 380 



Pro Ala Gly Tyr Pro Val Leu Asp Asp Arg Glu Gly Trp Gly Arg Leu 
385 390 395 400 



Asn Leu Phe Ser Ala Ala Asp Gly Tyr Gly Ala Phe Thr Lys Asn Val 
405 410 415 
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Thr Val Thr Met Asp Ser Ala Lys Gly Gly Phe His Thr Ala Asp Arg 
420 425 430 



Trp Arg Asn Asp He Ser Gly Thr Gly Lys Leu Thr Lys Lys Gly Thr 
435 440 445 



Gly Ala Leu Lys Leu Glu Gly Asp Asn Thr Tyr Ser Gly Gly Thr Arg 
450 455 460 



He Asp Gin Gly Thr Leu Glu Gly Gly Ser Glu Thr Ala Phe Gly Arg 
465 470 475 480 



Gly Asp Val Ala Leu Asn Gly Gly He Leu Lys Glu Asp Ala Pro Gly 
485 490 495 



Lys Leu He He Glu Gly Asp Tyr Lys Gin Ser Ala Lys Gly He Leu 
500 505 510 



Glu Leu Gin Leu Ser Gly Lys Lys Asp Gin Leu Lys He Lys Gly Lys 
515 520 525 



Ala Arg Leu Lys Gly Thr Leu Arg Leu Asn Phe Thr Asp Asn Tyr Val 
530 535 540 



Pro Ala Asp Gly Ser Ala He He Thr Phe Arg Lys Arg His Gly Ser 
545 550 555 560 



Phe Ser Ser Val Glu Thr Ser Gly Leu Pro Ser Lys Tyr Lys Val Lys 
565 .570 575 



He He Tyr Lys Ser Asn Ser He Gin Leu Lys Val Glu Gin Lys Gly 
580 585 590 



Arg Ser 



<210> 39 

<211> 2009 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 
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<222> (501) . . (1526) 
<400> 39 

ttattaccaa taaatatcct agtgcagaat ctattaagat tacgaaaatc tcaagcctga 60 

ccctgagcag cgcaaaaact gccggtcagc ggccgaaaac agcagaggtg aagttttctt 12 0 

actttgttaa agaaaaatca aatggctatg ttctatcaaa cggaaaactt tcttaaaaaa 180 

cagcgattat ttccgtgacg acgactcaat taagatcgat gctgggcggc atgaatatga 240 

agagcacgta tgcttctgta tccagcaata cgaacgcttt tactctcagc ggtaaaggat 300 

tcggacacgg catcggcatg agtcagtacg gatcaaatgc cagagctgct gccgggcacg 360 

attacaagaa gattttaagt ttctactatc caaatacgac tctatcaagc tattaataga 420 

gtttgaacag gaagcagcag tgcctcctct gttcatgttc atgggaaaac ataacattta 480 

catttttgga ggttattttt ttg aag gtc ttt ctt aaa get gta cct atg ttg 533 

Leu Lys Val Phe Leu Lys Ala Val Pro Met Leu 
15 10 

teg tta egg ttc ttt ttg ttt gtg cct aat gta ttt gcg gec aac tct 581 
Ser Leu Arg Phe Phe Leu Phe Val Pro Asn Val Phe Ala Ala Asn Ser 
15 20 25 

gtc aca aga ttg gac ggt gca aac cga tat gag gtt gcg gtg aac gtt 62 9 

Val Thr Arg Leu Asp Gly Ala Asn Arg Tyr Glu Val Ala Val Asn Val 
30 35 40 

tec aag cag ggg tgg aca agt gca age act gtg att gtt gca aat gga 677 
Ser Lys Gin Gly Trp Thr Ser Ala Ser Thr Val lie Val Ala Asn Gly 
45 50 55 

aag gca tat gca gac gtc ctt tea gcg act cca ttt gec tat cga aac 725 
Lys Ala Tyr Ala Asp Val Leu Ser Ala Thr Pro Phe Ala Tyr Arg Asn 
60 65 70 75 

aac gcg cct gtt eta tta acg gaa gcg tct aaa ctg cca acg gec act 773 
Asn Ala Pro Val Leu Leu Thr Glu Ala Ser Lys Leu Pro Thr Ala Thr 
80 85 90 

aaa aac cga ate agt caa tta aaa cct age aaa gtg ate gta ate ggc 821 
Lys Asn Arg lie Ser Gin Leu Lys Pro Ser Lys Val lie Val lie Gly 
95 100 105 

gga acc gtc age gtt caa aac ggt gtc gta age gag ate aaa aag ctt 869 
Gly Thr Val Ser Val Gin Asn Gly Val Val Ser Glu He Lys Lys Leu 
110 115 120 

ggt gtg tea tct gtc gaa cgc ate ggc gga gcg aat cgc tac gag gtt 917 
Gly Val Ser Ser Val Glu Arg He Gly Gly Ala Asn Arg Tyr Glu Val 
125 130 135 

gcg gcg aat att gcg aat aag ctg ccg age aat teg aaa get gtc ate 965 
Ala Ala Asn He Ala Asn Lys Leu Pro Ser Asn Ser Lys Ala Val He 
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140 145 150 155 

gca aac ggg acg gcc tat get gac age ctt gegate ggc gca tat gee 1013 
Ala Asn Gly Thr Ala Tyr Ala Asp Ser Leu Ala He Gly Ala Tyr Ala 
160 165 170 



gcg aga aac ggc ate ccg att ctt tta aca teg teg aat tec ata ccg 
Ala Arg Asn Gly He Pro He Leu Leu Thr Ser Ser Asn Ser He Pro 
175 180 185 



1061 



aca gcg aca aaa aat gcg atg aag age aaa gga aca aca teg acc att 1109 
Thr Ala Thr Lys Asn Ala Met Lys Ser Lys Gly Thr Thr Ser Thr He 
190 195 200 

gtc gta ggc ggt gaa gtc age ate tec age age gtt tac aaa cag ctt 1157 
Val Val Gly Gly Glu Val Ser He Ser Ser Ser Val Tyr Lys Gin Leu 
205 210 215 

get tct ccg acg egg ate ggc ggc age aac cgc tat gaa gtc gcg gcc 12 05 

Ala Ser Pro Thr Arg He Gly Gly Ser Asn Arg Tyr Glu Val Ala Ala 
220 225 230 235 

aat gtc gtc aag aaa tat tat tct tct gcc aag aat gca ate ate age 1253 
Asn Val Val Lys Lys Tyr Tyr Ser Ser Ala Lys Asn Ala He He Ser 
240 245 250 

aac ggc tat gcg tat gcc gac gga tta aca gga tct gtt ctg gcg get 1301 
Asn Gly Tyr Ala Tyr Ala Asp Gly Leu Thr Gly Ser Val Leu Ala Ala 
255 260 265 

aag caa aac cgt ccg atg atg ttc acg aat gca tea tct ttg ccg aca 1349 
Lys Gin Asn Arg Pro Met Met Phe Thr Asn Ala Ser Ser Leu Pro Thr 
270 275 280 

ccg aca aga gaa gtg ate ggt tec aaa aac atg acg acg ttt act gtg 13 97 

Pro Thr Arg Glu Val He Gly Ser Lys Asn Met Thr Thr Phe Thr Val 
285 290 295 

ctt ggc gga acg gtt tct ctt caa tec aat gtc gtg tea cag ctg aag 1445 
Leu Gly Gly Thr Val Ser Leu Gin Ser Asn Val Val Ser Gin Leu Lys 
300 305 310 315 

aat ccg ate gtc ggc aaa aaa ate ttc att gat gca ggg cac gga ggt 1493 
Asn Pro He Val Gly Lys Lys He Phe He Asp Ala Gly His Gly Gly 
320 325 330 

aca gac age ggt gcc cgt egg caa egg ttt ata tgagaaaagc gtgaaccttg 154 6 
Thr Asp Ser Gly Ala Arg Arg Gin Arg Phe He 
335 340 

atgttgcaaa attaattaat acgaaactat caaaeggegg tgctctgcca attatggega 1606 

gaacgaacga cacttacctg acgctcgcac agcgcgtgtc aaaagcgcag tcaaatcatg 1666 

cggatttgtt tgtcagcatc catgeaaact cggcaacgcc agctgcttcc ggaacagaaa 172 6 

cctactatta tacaacatat gaatctgeca acagcaaacg gctggcaacc gagattcaaa 1786 
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accgtctcta tgttgcattg aatacaaaaa accgcggtgt aaagatcggc aacttccatg 1846 

tcatcaggga atcaaaaatg ccaagctgcc ttgttgaact tgcgtttatc agcaatgtaa 1906 

gcgatgcgac aaaactcaaa agctcgactt acaaagaaaa aggcgctaaa gcgatttacg 1966 

acggaatcgt tgcttactat taaaatataa acagaaaact cgt 2009 



<210> 40 

<211> 342 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 40 

Leu Lys Val Phe Leu Lys Ala Val Pro Met Leu Ser Leu Arg Phe Phe 
1 5 10 15 



Leu Phe Val Pro Asn Val Phe Ala Ala Asn Ser Val Thr Arg Leu Asp 
20 25 30 



Gly Ala Asn Arg Tyr Glu Val Ala Val Asn Val Ser Lys Gin Gly Trp 
35 40 45 



Thr Ser Ala Ser Thr Val He Val Ala Asn Gly Lys Ala Tyr Ala Asp 
50 55 60 



Val Leu Ser Ala Thr Pro Phe Ala Tyr Arg Asn Asn Ala Pro Val Leu 
65 70 75 80 



Leu Thr Glu Ala Ser Lys Leu Pro Thr Ala Thr Lys Asn Arg He Ser 
85 90 95 



Gin Leu Lys Pro Ser Lys Val He Val He Gly Gly Thr Val Ser Val 
100 105 110 



Gin Asn Gly Val Val Ser Glu He Lys Lys Leu Gly Val Ser Ser Val 
115 120 125 



Glu Arg He Gly Gly Ala Asn Arg Tyr Glu Val Ala Ala Asn He Ala 
130 135 140 



Asn Lys Leu Pro Ser Asn Ser Lys Ala Val He Ala Asn Gly Thr Ala 
145 150 155 160 
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Tyr Ala Asp Ser Leu Ala He Gly Ala Tyr Ala Ala Arg Asn Gly He 
165 170 175 



Pro He Leu Leu Thr Ser Ser Asn Ser He Pro Thr Ala Thr Lys Asn 
180 185 190 



Ala Met Lys Ser Lys Gly Thr Thr Ser Thr He Val Val Gly Gly Glu 
195 200 205 



Val Ser He Ser Ser Ser Val Tyr Lys Gin Leu Ala Ser Pro Thr Arg 
210 215 220 



He Gly Gly Ser Asn Arg Tyr Glu Val Ala Ala Asn Val Val Lys Lys 
225 230 235 240 



Tyr Tyr Ser Ser Ala Lys Asn Ala He He Ser Asn Gly Tyr Ala Tyr 
245 250 255 



Ala Asp Gly Leu Thr Gly Ser Val Leu Ala Ala Lys Gin Asn Arg Pro 
260 265 270 



Met Met Phe Thr Asn Ala Ser Ser Leu Pro Thr Pro Thr Arg Glu Val 
275 280 285 



He Gly Ser Lys Asn Met Thr Thr Phe Thr Val Leu Gly Gly Thr Val 
290 295 300 



Ser Leu Gin Ser Asn Val Val Ser Gin Leu Lys Asn Pro He Val Gly 
305 310 315 320 



Lys Lys He Phe He Asp Ala Gly His Gly Gly Thr Asp Ser Gly Ala 
325 330 335 



Arg Arg Gin Arg Phe He 
34 0 



<210> 41 

<211> 2044 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (469) . . (1566) 
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<400> 41 

gggtttgccg 


ttgtagccgg 


cgaggtgaaa 


agactggctg 


aagaagtgaa 


aagctctgtc 


60 


ggcagcatca 


ccgaaatcgt 


cacggcgatt 


caaaccgaaa 


catcttccat 


ggccggtgat 


120 


ttaaaaaccg 


gtttttcaga 


agttcataaa 


ggaaaaaacc 


agattgagac 


ttccggccga 


180 


tacttttcag 


agattaaaaa 


taaagtgacg 


gatatggctg 


gccgtgtatc 


ggacatttcg 


240 


gaggcattat 


cgcatttcag 


acgttcaagc 


gaggagatta 


acggctcggt 


cgagcatatc 


300 


gcggcgattt 


ccgaagaaag 


cgcggccggt 


tctgaagaaa 


tttcagcgtc 


cgtacatgag 


360 


caaagcggct 


cgattgaaaa 


gatggacgaa 


agcgcaaggc 


ttctgggaga 


gatggttgaa 


420 


cggatgaatg 


tgatgatcaa 


acggtttaag 


ctctgatgcc 


gatacaga atg ggg ggt 


477 



Met Gly Gly 
1 

ttt aat gtt gtc gat ata tgt gaa aag agg get gtt ggc act tgc get 525 
Phe Asn Val Val Asp He Cys Glu Lys Arg Ala Val Gly Thr Cys Ala 
5 10 15 

gtt cag tct cct cac age tgt tgc egg gtg etc att caa ttc tgc tta 573 
Val Gin Ser Pro His Ser Cys Cys Arg Val Leu He Gin Phe Cys Leu 
20 25 30 35 

aaa aag cgc caa ccg tta aga aaa agt aaa get gat tgc cga etc cga 621 
Lys Lys Arg Gin Pro Leu Arg Lys Ser Lys Ala Asp Cys Arg Leu Arg 
40 45 50 

caa att gta cgt egg ttt tgc cat cga tac get gaa gga aga acg ctg 669 
Gin He Val Arg Arg Phe Cys His Arg Tyr Ala Glu Gly Arg Thr Leu 
55 60 65 

gta caa aga tea aga age gtt cga gaa aga agt tea aaa cct egg ggg 717 
Val Gin Arg Ser Arg Ser Val Arg Glu Arg Ser Ser Lys Pro Arg Gly 
70 75 80 

gga agt caa gac get tgc cgc tea egg aaa tea aga agt tea gat tea 765 
Gly Ser Gin Asp Ala Cys Arg Ser Arg Lys Ser Arg Ser Ser Asp Ser 
85 90 95 

gca ggc cga get ctt gat cag cga agg cgt cga cgt get tgt tgt tgt 813 
Ala Gly Arg Ala Leu Asp Gin Arg Arg Arg Arg Arg Ala Cys Cys Cys 
100 105 110 115 

acc ggc aga tgc gga tgc cgc ggc gga gat cgt gaa aaa ggc gca cag 861 
Thr Gly Arg Cys Gly Cys Arg Gly Gly Asp Arg Glu Lys Gly Ala Gin 
120 125 130 

cgc egg tgt aaa agt gat ttc gta tta ccg get gat teg aaa cgc gga 909 
Arg Arg Cys Lys Ser Asp Phe Val Leu Pro Ala Asp Ser Lys Arg Gly 
135 140 145 

tgt tta tta tta cgt ttc att tta tea cga aaa ggt egg gga act gca 957 
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Cys Leu Leu Leu Arg Phe He Leu Ser Arg Lys Gly Arg Gly Thr Ala 
150 155 160 

ggc gga age gat tgt aaa aaa age gaa gaa agg aaa ctt cgt ata tat 1005 
Gly Gly Ser Asp Cys Lys Lys Ser Glu Glu Arg Lys Leu Arg He Tyr 
165 170 175 

egg egg ate gtc tct tta caa caa tgc ggt ctt att ccg gaa egg cgc 1053 
Arg Arg He Val Ser Leu Gin Gin Cys Gly Leu He Pro Glu Arg Arg 
180 185 190 195 

cat gaa agt get cga acc gtt gaa gcg gca ggg tea agt caa get cgt 1101 
His Glu Ser Ala Arg Thr Val Glu Ala Ala Gly Ser Ser Gin Ala Arg 
200 205 210 

get tta cga ata tac gaa aga ctg get acc aga aga age gaa aaa gaa 1149 
Ala Leu Arg He Tyr Glu Arg Leu Ala Thr Arg Arg Ser Glu Lys Glu 
215 220 225 

cat gaa aaa age att gaa caa gac gag aga tat cga cgc cgt gat cgc 1197 
His Glu Lys Ser He Glu Gin Asp Glu Arg Tyr Arg Arg Arg Asp Arg 
230 235 240 

cgc caa tta egg tac ggc tgg egg ggt gat cga ggc get tea gga ggc 1245 
Arg Gin Leu Arg Tyr Gly Trp Arg Gly Asp Arg Gly Ala Ser Gly Gly 
245 250 255 

ggg cct ggc egg gaa aat tec ggt gtc egg aca gga cgc gga aat tea 12 93 

Gly Pro Gly Arg Glu Asn Ser Gly Val Arg Thr Gly Arg Gly Asn Ser 
260 265 270 275 

agg cgt ccg acg aat tgt gaa egg tac gca gac gat gac cgt tta caa 1341 
Arg Arg Pro Thr Asn Cys Glu Arg Tyr Ala Asp Asp Asp Arg Leu Gin 
280 285 290 

acc gat tec cgc get tgc caa aaa aag cgc tta aat ggc tgt tea age 13 89 

Thr Asp Ser Arg Ala Cys Gin Lys Lys Arg Leu Asn Gly Cys Ser Ser 
295 300 305 

ggc gaa agg cga age gat tea aac cga tac aac cgt cga aaa egg caa 1437 
Gly Glu Arg Arg Ser Asp Ser Asn Arg Tyr Asn Arg Arg Lys Arg Gin 
310 315 320 

age caa agt acc ggc gat ttt act tta gee gta tgc cgt tac gaa agg 14 85 
Ser Gin Ser Thr Gly Asp Phe Thr Leu Ala Val Cys Arg Tyr Glu Arg 
325 330 335 

caa tat caa tta gac tgt gat caa aga egg cca tct gtc caa aaa aga 1533 
Gin Tyr Gin Leu Asp Cys Asp Gin Arg Arg Pro Ser Val Gin Lys Arg 
340 345 350 355 

tat tea tea ata aaa cga agt cag cca tec get acaggatggc tgactttgtt 1586 
Tyr Ser Ser He Lys Arg Ser Gin Pro Ser Ala 
360 365 

aaatttccac tttcacatcg gegcttttet taagcttttc gaectgetgt ccgagttttt 1646 
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cctgtctttt 


ttgctgtttg 


agcatatctt 


ggatttgctg tttgacatcg tcaaacgcag 


1706 


gtgtgttttt 


ctgtccgctg 


tctttttgct 


gtgcggcaaa ttgatcataa 


tagtctttga 


1766 


tttctttgtc 


tgtaacctga 


tctgtcggca 


gttctttgtc aatatatttc 


tctgttttga 


1826 


tqctqtcggc 


aatgtcgctt 


ttcagcgtgt 


tcatgtttaa gcctgctttt 


ttgaccgctt 


1886 


cctcaaaatc 


ttgctcgttt 


ttatactgct 


ttttgctttc gtccagctgt 


ttttcaattt 


1946 


ctttctcaga 


tgctttgtag 


ccttttttgt 


ccgcttcctg cgtaattaat 


gcctgtccga 


2006 


tcaggctgtc 


gatcgcctgc 


tttttgattt 


gctgcgcc 




2044 



<210> 42 

<211> 366 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 42 

Met Gly Gly Phe Asn Val Val Asp lie Cys Glu Lys Arg Ala Val Gly 
1 5 10 15 



Thr Cys Ala Val Gin Ser Pro His Ser Cys Cys Arg Val Leu lie Gin 
20 25 3 0 



Phe Cys Leu Lys Lys Arg Gin Pro Leu Arg Lys Ser Lys Ala Asp Cys 
35 40 45 



Arg Leu Arg Gin lie Val Arg Arg Phe Cys His Arg Tyr Ala Glu Gly 
50 55 60 



Arg Thr Leu Val Gin Arg Ser Arg Ser Val Arg Glu Arg Ser Ser Lys 
65 70 75 80 



Pro Arg Gly Gly Ser Gin Asp Ala Cys Arg Ser Arg Lys Ser Arg Ser 
85 90 95 



Ser Asp Ser Ala Gly Arg Ala Leu Asp Gin Arg Arg Arg Arg Arg Ala 
100 105 110 



Cys Cys Cys Thr Gly Arg Cys Gly Cys Arg Gly Gly Asp Arg Glu Lys 
115 12 0 12 5 



Gly Ala Gin Arg Arg Cys Lys Ser Asp Phe Val Leu Pro Ala Asp Ser 
130 135 140 



120 



Lys Arg Gly Cys Leu Leu Leu Arg Phe lie Leu Ser Arg Lys Gly Arg 
145 150 155 160 



Gly Thr Ala Gly Gly Ser Asp Cys Lys Lys Ser Glu Glu Arg Lys Leu 
165 170 175 



Arg lie Tyr Arg Arg lie Val Ser Leu Gin Gin Cys Gly Leu lie Pro 
180 185 190 



Glu Arg Arg His Glu Ser Ala Arg Thr Val Glu Ala Ala Gly Ser Ser 
195 200 205 



Gin Ala Arg Ala Leu Arg He Tyr Glu Arg Leu Ala Thr Arg Arg Ser 
210 215 220 



Glu Lys Glu His Glu Lys Ser He Glu Gin Asp Glu Arg Tyr Arg Arg 
225 230 235 240 



Arg Asp Arg Arg Gin Leu Arg Tyr Gly Trp Arg Gly Asp Arg Gly Ala 
245 250 255 



Ser Gly Gly Gly Pro Gly Arg Glu Asn Ser Gly Val Arg Thr Gly Arg 
260 265 270 



Gly Asn Ser Arg Arg Pro Thr Asn Cys Glu Arg Tyr Ala Asp Asp Asp 
275 280 285 



Arg Leu Gin Thr Asp Ser Arg Ala Cys Gin Lys Lys Arg Leu Asn Gly 
290 295 300 



Cys Ser Ser Gly Glu Arg Arg Ser Asp Ser Asn Arg Tyr Asn Arg Arg 
305 310 315 320 



Lys Arg Gin Ser Gin Ser Thr Gly Asp Phe Thr Leu Ala Val Cys Arg 
325 330 335 



Tyr Glu Arg Gin Tyr Gin Leu Asp Cys Asp Gin Arg Arg Pro Ser Val 
340 345 350 



Gin Lys Arg Tyr Ser Ser He Lys Arg Ser Gin Pro Ser Ala 
355 360 365 
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<210> 43 

<211> 1690 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (480) . . (1208) 

<400> 43 



cacgtctgac 


agccccagcg 


tatcgagtcc 


cattaaatgg 


gaetgeagge 


cgatcaggtt 


60 


gcggtctctg 


catgtgatat 


gaatcagega 


cctcatatcg 


aggcgctgtt 


ttaagagege 


120 


cccgcaggcg 


acattgetga 


tcctcggtgt 


ggcaagggag 


ttgtccgcca 


atgtcagtgc 


180 


atcgattccg 


gctgatttta 


gctcctctgc 


ggcgtgcaaa 


aatttctcaa 


agtttaattg 


240 


ttttggagga 


tcgagctcga 


cgataatgga 


ccgtttctgc 


ttagecagat 


agtcaagagc 


300 


aggctatgtc 


ctttcgtttt 


ggacggcaag 


cgccgctttc 


tttgggattt 


tcactagttt 


360 


ttcggtgact 


ggaggaagtt 


etttgaegge 


cctcggcatc 


gttctaccct 


gagtgtcttt 


420 


tatgcccgtc 


tttaggegge 


cccgtcaacg 


aataatgeat 


aaaaaaggaa 


gattcatat 


479 


gaa aat cgt aaa cgt tct get cgc tat ttt att 
Glu Asn Arg Lys Arg Ser Ala Arg Tyr Phe lie 
1 5 10 


gac cgc aat cat gtt 
Asp Arg Asn His Val 
15 


527 



aag egg ttg ttt gta ccc tta aga aag aaa ggc gaa aaa cag cgc acc 575 
Lys Arg Leu Phe Val Pro Leu Arg Lys Lys Gly Glu Lys Gin Arg Thr 
20 25 30 

gca tea gca cca get caa aga agt gca ggc ggc cgt tta tta att cag 623 
Ala Ser Ala Pro Ala Gin Arg Ser Ala Gly Gly Arg Leu Leu lie Gin 
35 40 45 

99* ggc gac ggg agg get tct gee gat tea gac aag gga tat ggg cgt 671 
Gly Gly Asp Gly Arg Ala Ser Ala Asp Ser Asp Lys Gly Tyr Gly Arg 
50 55 60 

gee aat eta tea aaa ata ccc tat cga ttt tea cag get gtc ccc ccg 719 
Ala Asn Leu Ser Lys lie Pro Tyr Arg Phe Ser Gin Ala Val Pro Pro 
65 70 75 80 

gta tat ggc tta gee gec ggg cac ate eta tta aaa egg egg aga gta 767 
Val Tyr Gly Leu Ala Ala Gly His lie Leu Leu Lys Arg Arg Arg Val 
85 90 95 

ctt gta cgt tct tgt cga tgt gga aaa aaa gee gac ggt caa get cat 815 
Leu Val Arg Ser Cys Arg Cys Gly Lys Lys Ala Asp Gly Gin Ala His 
100 105 110 

tta tgt aaa aat gtc gga aat gat cag gga gtt aaa get teg ggt cga 863 
Leu Cys Lys Asn Val Gly Asn Asp Gin Gly Val Lys Ala Ser Gly Arg 
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115 120 125 

aat gta tea aga tea gca caa gta tec gec gta tea aaa agt cgt ate 
Asn Val Ser Arg Ser Ala Gin Val Ser Ala Val Ser Lys Ser Arg lie 
130 135 140 



gee ttc tgt cac gag tec get ttc ggg cac etc get gee get tct cgt 
Ala Phe Cys His Glu Ser Ala Phe Gly His Leu Ala Ala Ala Ser Arg 
165 170 175 



911 



caa gaa ctt att cat get tta cca tta aaa get egg act gaa aga ggc 959 
Gin Glu Leu lie His Ala Leu Pro Leu Lys Ala Arg Thr Glu Arg Gly 
145 150 155 160 



1007 



cga tta aaa agg cga cat tea agt gga tta ccg gat gga ttt ggc caa 1055 
Arg Leu Lys Arg Arg His Ser Ser Gly Leu Pro Asp Gly Phe Gly Gin 
180 185 190 

get gat gaa gaa gtc gaa aaa aac ggt aaa gee ggg cga gga agt cca 1103 
Ala Asp Glu Glu Val Glu Lys Asn Gly Lys Ala Gly Arg Gly Ser Pro 
195 200 205 

aga ttt gat gtg gga aga gac gee ttt cgt tec ggc gtt ttc ggt aaa 1151 
Arg Phe Asp Val Gly Arg Asp Ala Phe Arg Ser Gly Val Phe Gly Lys 
210 215 220 

gta cac agt gaa tta caa aca gga acc tgt ttt tct cga ata gaa tat 1199 
Val His Ser Glu Leu Gin Thr Gly Thr Cys Phe Ser Arg He Glu Tyr 
225 230 235 240 

egg tea aaa tgeaagtate agtcatgaac ctttctcctc ggcatacaat 1248 
Arg Ser Lys 

gaggagaaag gttttttcat gtatgccgaa aaaatttccc taagctgtca tattgaaata 13 08 

ggacaacgtc atacactata gtgtcctgtt tttgattgat gaagaagtaa aaaattgaaa 1368 

aggattggaa gtcegggagg ggatcacttg gaaaaggtcg atattttcaa ggatatcget 142 8 

gaacgaacag gaggegatat atacttaggt gtegtaggag ctgtacgtac aggaaaatct 1488 

aegtttatea aaaaatttat ggagctagtg gtgctcccga atatcaacaa tgaagcagac 1548 

cgggcgcgcg cacaagatga gctcccccaa agtgccgctg gcaaaaccat tatgacaacc 1608 

tgaaccgaag tttgttccga atcaggcaat gtcagttcat gtcagtgacg gactcgatgt 1668 

gaatataagg cttgtcgact gc 1690 



<210> 44 

<211> 243 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 44 
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Glu Asn Arg Lys Arg Ser Ala Arg Tyr Phe lie Asp Arg Asn His Val 
15 10 15 



Lys Arg Leu Phe Val Pro Leu Arg Lys Lys Gly Glu Lys Gin Arg Thr 
20 25 30 



Ala Ser Ala Pro Ala Gin Arg Ser Ala Gly Gly Arg Leu Leu lie Gin 
35 40 45 



Gly Gly Asp Gly Arg Ala Ser Ala Asp Ser Asp Lys Gly Tyr Gly Arg 
50 55 60 



Ala Asn Leu Ser Lys lie Pro Tyr Arg Phe Ser Gin Ala Val Pro Pro 
65 70 75 80 



Val Tyr Gly Leu Ala Ala Gly His lie Leu Leu Lys Arg Arg Arg Val 
85 90 95 



Leu Val Arg Ser Cys Arg Cys Gly Lys Lys Ala Asp Gly Gin Ala His 
100 105 110 



Leu Cys Lys Asn Val Gly Asn Asp Gin Gly Val Lys Ala Ser Gly Arg 
115 120 125 



Asn Val Ser Arg Ser Ala Gin Val Ser Ala Val Ser Lys Ser Arg lie 
130 135 140 



Gin Glu Leu lie His Ala Leu Pro Leu Lys Ala Arg Thr Glu Arg Gly 
145 150 155 160 



Ala Phe Cys His Glu Ser Ala Phe Gly His Leu Ala Ala Ala Ser Arg 
165 170 175 



Arg Leu Lys Arg Arg His Ser Ser Gly Leu Pro Asp Gly Phe Gly Gin 
180 185 190 



Ala Asp Glu Glu Val Glu Lys Asn Gly Lys Ala Gly Arg Gly Ser Pro 
195 200 205 



Arg Phe Asp Val Gly Arg Asp Ala Phe Arg Ser Gly Val Phe Gly Lys 
210 215 220 
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Val His Ser Glu Leu Gin Thr Gly Thr Cys Phe Ser Arg lie Glu Tyr 
225 230 235 240 



Arg Ser Lys 



<210> 45 

<211> 1759 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (476) . . (1267) 



<400> 45 
tactgttccg 


gacaaggctc 


cgtaatggaa 


atgtcaggct 


ttcggccggc 


aagagacgta 


60 


taaaatgcca 


ggaacgcatt 


aaagtggcgg 


atttcgtcct 


gtctgatttc 


taaaatttgc 


120 


tgttttgcct 


cagcatccgg 


ggccttttgt 


gcgatttttt 


ggtagcagac 


gaccgcactg 


180 


tgctctccgt 


ttaccgcttt 


ttctagatct 


ttgatcagcc 


tgttgttttg 


cctggcggga 


240 


taggcgggat 


gatacggctg 


aacataccac 


atgtttttca 


cctcaatatc 


ttatattttg 


300 


ccgtcctgtc 


attatatgta 


agtcgaagct 


tgcatgtgcc 


tactggaagg 


gcgcatctcg 


360 


gacatgtggc 


aaaatggtgt 


ggggagagcg 


caatctattt 


taaaaaaatg 


aagtttgacg 


420 


taaaatggtt 


gttagtgccg 


aatggtgaca 


tacatatcaa 


aatggagtga 


gacta ttg 


478 



Leu 
1 

aaa aag gca ata ttg acg gtc ata get gta ttg acg teg gtt gtt ttg 526 
Lys Lys Ala lie Leu Thr Val lie Ala Val Leu Thr Ser Val Val Leu 
5 10 15 

ttc gec ggc tgc caa gcg gaa aaa ggg gga tea gee aag ggg cag tct 574 
Phe Ala Gly Cys Gin Ala Glu Lys Gly Gly Ser Ala Lys Gly Gin Ser 
20 25 30 

gaa aaa gtt caa att acg gtt tec gcg get gcg agt etc aag gat gtt 622 
Glu Lys Val Gin lie Thr Val Ser Ala Ala Ala Ser Leu Lys Asp Val 
35 40 45 

tta aca gaa ctt tec tec gtc tat gag aaa gac cat ccg aat gtc tct 670 
Leu Thr Glu Leu Ser Ser Val Tyr Glu Lys Asp His Pro Asn Val Ser 
50 55 60 65 

ata aag ttt aat ttt ggt tea teg ggt gca ttg cag cag cag ate gaa 718 
lie Lys Phe Asn Phe Gly Ser Ser Gly Ala Leu Gin Gin Gin lie Glu 
70 75 80 
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cag ggc get ccg get gat ttg ttt ttt tct gec get gaa gac aaa ttt 766 
Gin Gly Ala Pro Ala Asp Leu Phe Phe Ser Ala Ala Glu Asp Lys Phe 
85 90 95 

aat aga gta gtt gat caa ggg tta att gac aaa aaa gac tct gtc aag 814 
Asn Arg Val Val Asp Gin Gly Leu lie Asp Lys Lys Asp Ser Val Lys 
100 105 110 

ctg gtc gaa aac agt ctg gtg ctg ate gtg ccg aaa gga aaa agt cag 862 
Leu Val Glu Asn Ser Leu Val Leu He Val Pro Lys Gly Lys Ser Gin 
115 120 125 

cat gtc aac age ttc aag gat ttg gcg gat gac aaa gtc gaa aaa att 910 
His Val Asn Ser Phe Lys Asp Leu Ala Asp Asp Lys Val Glu Lys He 
130 135 140 145 

gcg ate ggc aaa cct gaa tea gtg cca gee gga aaa tac gca aaa gaa 95 8 

Ala He Gly Lys Pro Glu Ser Val Pro Ala Gly Lys Tyr Ala Lys Glu 
150 155 160 

acg ttg acg aac ctt gac gta tgg tct aaa gtg caa tct aaa gtc gtc 1006 
Thr Leu Thr Asn Leu Asp Val Trp Ser Lys Val Gin Ser Lys Val Val 
165 170 175 



tac age aaa gat gta agg cag gtc ctt tct tat ate gaa aca ggc aac 
Tyr Ser Lys Asp Val Arg Gin Val Leu Ser Tyr He Glu Thr Gly Asn 
180 185 190 



tat ccg etc gga att gtg aaa aat aca aag cac agg gaa cag tct gag 
Tyr Pro Leu Gly He Val Lys Asn Thr Lys His Arg Glu Gin Ser Glu 
230 235 240 



1054 



gcg gat gee gga ate gtt tac egg acg gac gee ctt tea tea gat cag 1102 
Ala Asp Ala Gly He Val Tyr Arg Thr Asp Ala Leu Ser Ser Asp Gin 
195 200 205 

gtc gag ace gta gag acg gcg aaa age gat ctg cat aca ccg att gtc 1150 
Val Glu Thr Val Glu Thr Ala Lys Ser Asp Leu His Thr Pro He Val 
210 215 220 225 



1198 



gaa ttt tat caa ttc ctg caa age gac caa gee gtc aag gcg atg gaa 1246 
Glu Phe Tyr Gin Phe Leu Gin Ser Asp Gin Ala Val Lys Ala Met Glu 
245 250 255 

aag tac gga ttt aag aag ggc tgaccgccgt tatgettgag gagttcttat 1297 
Lys Tyr Gly Phe Lys Lys Gly 
260 

ccccaattga aatttccatc caagtatcag ccgcagcggg catcatcgcc gttttgcttg 1357 

gaactgctgc agegaggetc ctggcgaaca gaaactttaa aggcaagtcc attatcgaga 1417 

eggtgatgat gctgccgctc gttctgccgc cgaccgttgt eggatttttt ttaattgtga 1477 

tetteggaag geagagegtg ateggacget tgattgaaaa cgtgtttcaa gcgccggtta 1537 

tttttacctg gtgggcagct gtgatcgccg cggcggttgt cgcgttcccg ttaatgtatc 1597 
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agtctgcaaa atccggattt ctggctgtcg accgcgacat cgaggatgca gcgagggttg 1657 
acggagcaaa cgaatggagg gtgttcctct ttgtcaccgt tccccttgca tccaatggaa 1717 
tcatgacggg gattgtgctc agctttgcga gggcgcttgg eg 1759 



<210> 46 

<211> 264 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 46 

Leu Lys Lys Ala lie Leu Thr Val He Ala Val Leu Thr Ser Val Val 
1 5 10 15 



Leu Phe Ala Gly Cys Gin Ala Glu Lys Gly Gly Ser Ala Lys Gly Gin 
20 25 30 



Ser Glu Lys Val Gin He Thr Val Ser Ala Ala Ala Ser Leu Lys Asp 
35 40 45 



Val Leu Thr Glu Leu Ser Ser Val Tyr Glu Lys Asp His Pro Asn Val 
50 55 60 



Ser He Lys Phe Asn Phe Gly Ser Ser Gly Ala Leu Gin Gin Gin He 
65 70 75 80 



Glu Gin Gly Ala Pro Ala Asp Leu Phe Phe Ser Ala Ala Glu Asp Lys 
85 90 95 



Phe Asn Arg Val Val Asp Gin Gly Leu He Asp Lys Lys Asp Ser Val 
100 105 110 



Lys Leu Val Glu Asn Ser Leu Val Leu He Val Pro Lys Gly Lys Ser 
115 120 125 



Gin His Val Asn Ser Phe Lys Asp Leu Ala Asp Asp Lys Val Glu Lys 
130 135 140 



He Ala He Gly Lys Pro Glu Ser Val Pro Ala Gly Lys Tyr Ala Lys 
145 150 155 160 



Glu Thr Leu Thr Asn Leu Asp Val Trp Ser Lys Val Gin Ser Lys Val 
165 170 175 
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Val Tyr Ser Lys Asp Val Arg Gin Val Leu Ser Tyr He Glu Thr Gly 
180 185 190 



Asn Ala Asp Ala Gly He Val Tyr Arg Thr Asp Ala Leu Ser Ser Asp 
195 200 205 



Gin Val Glu Thr Val Glu Thr Ala Lys Ser Asp Leu His Thr Pro He 
210 215 220 



Val Tyr Pro Leu Gly He Val Lys Asn Thr Lys His Arg Glu Gin Ser 
225 230 ~ 235 240 



Glu Glu Phe Tyr Gin Phe Leu Gin Ser Asp Gin Ala Val Lys Ala Met 
245 250 255 



Glu Lys Tyr Gly Phe Lys Lys Gly 
260 



<210> 47 

<211> 2449 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1946) 

<400> 47 

tctcctgatg gatccggagt ggctacaaaa agttcgagcc ggaaaagagg acgatattca 60 

aacaaccctg tcaagacatg atcagcggaa gctcgcaatt ccagatgcct tttgggaaag 120 

tataccgatg tatattgatt tcagcgattg acgattcccg cttatacaga ctatagattc 180 

atataaaaaa ggtgtctttc cgcttaaaat cggtgtcatt tgcataaaaa tgtataggaa 240 

aagaggaact tagaccagtt gagtcccaga gatgagtata ttagaatgat ggtaattcaa 300 

tatcgtcggg attgttactg tctaagcagg caagacctaa aatgtgtgaa gggcgaaatc 360 

tatcttttgc ctatatgaac ttgcacattt taggtctttt ttctgttctt caggacaatg 420 

ccgcagttag gagggatgat tgggaacgtt catgttgtca gaagcaatct attacatatt 480 

gaaaaaggga ggaaatattg atg aac ate aaa aac att get aaa aaa gcg tea 533 

Met Asn He Lys Asn He Ala Lys Lys Ala Ser 
1 5 10 
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gcc tta acc gtt get gcg gca ctg ctg gec gga ggt gcg ccg caa acc 
Ala Leu Thr Val Ala Ala Ala Leu Leu Ala Gly Gly Ala Pro Gin Thr 
15 20 25 

ttt gca aaa gaa acg cag gat tac aag aaa age tac gga ttt tct cat 
Phe Ala Lys Glu Thr Gin Asp Tyr Lys Lys Ser Tyr Gly Phe Ser His 
30 35 40 

ate aca aga cat gac atg ctg aaa att ccc gag cag caa aag age gaa 
lie Thr Arg His Asp Met Leu Lys lie Pro Glu Gin Gin Lys Ser Glu 
45 ^ 50 55 

caa ttt aaa gtt cct caa ttc gat ccg aaa aca ate aaa aac ate cct 
Gin Phe Lys Val Pro Gin Phe Asp Pro Lys Thr lie Lys Asn He Pro 
60 65 70 75 

tct gca aaa ggg tat aac aaa aat gga gag ctg ate gat tta gac gta 
Ser Ala Lys Gly Tyr Asn Lys Asn Gly Glu Leu He Asp Leu Asp Val 
80 85 90 

tgg gac age tgg ccg ctg caa aat gcc gac ggg acg gtt get aca tac 
Trp Asp Ser Trp Pro Leu Gin Asn Ala Asp Gly Thr Val Ala Thr Tyr 
95 100 105 

cac ggc tac aat ctt gtt ttc gcg ctg gcg ggc gat ccg aaa gac gtc 
His Gly Tyr Asn Leu Val Phe Ala Leu Ala Gly Asp Pro Lys Asp Val 
110 115 120 

gat gac aca tec ate tat ttg ttc tat caa aag aaa ggc gaa act tct 
Asp Asp Thr Ser He Tyr Leu Phe Tyr Gin Lys Lys Gly Glu Thr Ser 
125 130 135 

ate gac age tgg aaa aac gcc ggc aga gtg ttt aaa gac age gac aaa 
He Asp Ser Trp Lys Asn Ala Gly Arg Val Phe Lys Asp Ser Asp Lys 
140 145 150 155 

ttt gtt cca gac gat ccg tac etc aaa cat caa aca cag gaa tgg tea 
Phe Val Pro Asp Asp Pro Tyr Leu Lys His Gin Thr Gin Glu Trp Ser 
160 165 170 

ggt tct gcc acg ctg aca aaa gac gga aaa gtc cga ctg ttt tac aca 
Gly Ser Ala Thr Leu Thr Lys Asp Gly Lys Val Arg Leu Phe Tyr Thr 
175 180 185 

get ttt tec ggc acg caa tac ggc aag cag acg ctg aca aca get cag 
Ala Phe Ser Gly Thr Gin Tyr Gly Lys Gin Thr Leu Thr Thr Ala Gin 
190 195 200 

gtc aat ttc tct cag ccg gat teg gac acg etc aaa att gac ggt gta 
Val Asn Phe Ser Gin Pro Asp Ser Asp Thr Leu Lys He Asp Gly Val 
205 210 215 

gaa gat cat aaa teg gtc ttt gac ggc gcc gac ggc acg gta tac caa 
Glu Asp His Lys Ser Val Phe Asp Gly Ala Asp Gly Thr Val Tyr Gin 
220 ' 225 230 235 

aac gtt cag caa ttc att gac gaa gga aac tac age tec ggc gac aac 
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Asn Val Gin Gin Phe lie Asp Glu Gly Asn Tyr Ser Ser Gly Asp Asn 
240 245 250 

cat acg atg aga gac ccg cat tat gtg gaa gac cgc ggc cat aaa tat 1301 
His Thr Met Arg Asp Pro His Tyr Val Glu Asp Arg Gly His Lys Tyr 
255 260 265 

etc gta ttt gaa gec aat acg gga aca aaa acc ggc tac caa gga gaa 134 9 

Leu Val Phe Glu Ala Asn Thr Gly Thr Lys Thr Gly Tyr Gin Gly Glu 
270 275 280 

gac tec eta ttc aac aga gec tac tac ggg ggc age aag aag ttc ttt 13 97 

Asp Ser Leu Phe Asn Arg Ala Tyr Tyr Gly Gly Ser Lys Lys Phe Phe 
285 290 295 

aaa gaa gaa age age aag ctg ctg caa ggt gcg aac aaa aag aac get 1445 
Lys Glu Glu Ser Ser Lys Leu Leu Gin Gly Ala Asn Lys Lys Asn Ala 
300 305 310 315 

teg ctg get aac ggc get etc gga ate ate gaa tta aat aac gat tat 1493 
Ser Leu Ala Asn Gly Ala Leu Gly lie lie Glu Leu Asn Asn Asp Tyr 
320 325 330 

aca ctg aaa aaa gtc atg aag cct ttg ate gee tec aat acg gtg aca 1541 
Thr Leu Lys Lys Val Met Lys Pro Leu lie Ala Ser Asn Thr Val Thr 
335 340 345 

gat gaa ate gaa egg gee aac etc ttc aaa atg aat gga aaa tgg tat 1589 
Asp Glu lie Glu Arg Ala Asn Leu Phe Lys Met Asn Gly Lys Trp Tyr 
350 355 360 

ctg ttc aca gat tea aga gga tea aaa atg aca att gac ggc ate ggt 1637 
Leu Phe Thr Asp Ser Arg Gly Ser Lys Met Thr lie Asp Gly lie Gly 
365 370 375 

tea aaa gac att tat atg etc ggc tat gta tea ggt tea tta acc gga 1685 
Ser Lys Asp lie Tyr Met Leu Gly Tyr Val Ser Gly Ser Leu Thr Gly 
380 385 390 395 

cca ttc aag cct tta aac aaa tec gga ctt gtt ttg cat atg gac cag 1733 
Pro Phe Lys Pro Leu Asn Lys Ser Gly Leu Val Leu His Met Asp Gin 
400 405 410 

gat tac aat gac ate acg ttt act tat tea cac ttt gec gta ccg cag 1781 
Asp Tyr Asn Asp lie Thr Phe Thr Tyr Ser His Phe Ala Val Pro Gin 
415 420 425 

aaa aaa ggc gac gaa gtc gtc att aca age tac ate aca aac aga ggg 182 9 

Lys Lys Gly Asp Glu Val Val lie Thr Ser Tyr lie Thr Asn Arg Gly 
430 435 440 

att teg aac gag cat cac gee acg ttt gca cca age" ttt ttg ctg aag 1877 
lie Ser Asn Glu His His Ala Thr Phe Ala Pro Ser Phe Leu Leu Lys 
445 450 455 

ate aaa gga tea aaa aca tec gtt gtc aaa aac age ate ctt gaa cag 1925 
lie Lys Gly Ser Lys Thr Ser Val Val Lys Asn Ser lie Leu Glu Gin 
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460 465 470 475 

gga caa eta acg gta aac aaa taaaacgaac gaaggaaaat geeggtgaac 1976 
Gly Gin Leu Thr Val Asn Lys 
480 



ateggcattt 


tetttegtat 


gtcatcttag 


aataaagegg 


ggaattttct 


tgaagaaggc 


2036 


agtatataag 


eggatcagea 


ttttaactgt 


ttgtcttgga 


atcttcatca 


tgatatttct 


2096 


ttcagtcegg 


gaaacagaaa 


aaaagggaga 


atetceggat 


acaceggaat 


ategtgeage 


2156 


tttccatttg 


acaacccctg 


acaaatggaa 


aaacgaccct 


caaaaacccg 


tctatttcaa 


2216 


tggagaatat 


cattactact 


acctctataa 


ccgagactat 


ccggacggca 


atggaacaga 


2276 


gtggcgccac 


gcagtatcag 


atgatctcgt 


ccactggcag 


gataaagggg 


ttgccattcc 


2336 


gaaatatacg 


aataaaaatg 


gcgatccctg 


gtccggttct 


gtcgttgtcg 


actcaaaaaa 


2396 


cacagccggc 


ttcggcaaag 


ggacgatcgt 


ggcggttatg 


acgcagccgt 


egg 


2449 



<210> 48 
<211> 482 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 48 

Met Asn He Lys Asn He Ala Lys Lys Ala Ser Ala Leu Thr Val Ala 
15 10 15 



Ala Ala Leu Leu Ala Gly Gly Ala Pro Gin Thr Phe Ala Lys Glu Thr 
20 25 30 



Gin Asp Tyr Lys Lys Ser Tyr Gly Phe Ser His He Thr Arg His Asp 
35 40 45 



Met Leu Lys He Pro Glu Gin Gin Lys Ser Glu Gin Phe Lys Val Pro 
50 55 60 



Gin Phe Asp Pro Lys Thr He Lys Asn He Pro Ser Ala Lys Gly Tyr 
65 70 75 80 



Asn Lys Asn Gly Glu Leu He Asp Leu Asp Val Trp Asp Ser Trp Pro 
85 90 95 



Leu Gin Asn Ala Asp Gly Thr Val Ala Thr Tyr His Gly Tyr Asn Leu 
100 105 110 
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Val Phe Ala Leu Ala Gly Asp Pro Lys Asp Val Asp Asp Thr Ser He 
115 120 125 



Tyr Leu Phe Tyr Gin Lys Lys Gly Glu Thr Ser He Asp Ser Trp Lys 
13 0 135 14 0 



Asn Ala Gly Arg Val Phe Lys Asp Ser Asp Lys Phe Val Pro Asp Asp 
145 150 155 160 



Pro Tyr Leu Lys His Gin Thr Gin Glu Trp Ser Gly Ser Ala Thr Leu 
165 170 175 



Thr Lys Asp Gly Lys Val Arg Leu Phe Tyr Thr Ala Phe Ser Gly Thr 
180 185 190 



Gin Tyr Gly Lys Gin Thr Leu Thr Thr Ala Gin Val Asn Phe Ser Gin 
195 200 205 



Pro Asp Ser Asp Thr Leu Lys He Asp Gly Val Glu Asp His Lys Ser 
210 215 220 



Val Phe Asp Gly Ala Asp Gly Thr Val Tyr Gin Asn Val Gin Gin Phe 
225 230 235 240 



He Asp Glu Gly Asn Tyr Ser Ser Gly Asp Asn His Thr Met Arg Asp 
245 250 255 



Pro His Tyr Val Glu Asp Arg Gly His Lys Tyr Leu Val Phe Glu Ala 
260 265 270 



Asn Thr Gly Thr Lys Thr Gly Tyr Gin Gly Glu Asp Ser Leu Phe Asn 
275 280 285 



Arg Ala Tyr Tyr Gly Gly Ser Lys Lys Phe Phe Lys Glu Glu Ser Ser 
290 295 300 



Lys Leu Leu Gin Gly Ala Asn Lys Lys Asn Ala Ser Leu Ala Asn Gly 
305 310 315 320 



Ala Leu Gly He He Glu Leu Asn Asn Asp Tyr Thr Leu Lys Lys Val 
325 330 335 
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Met Lys Pro Leu lie Ala Ser Asn Thr Val Thr Asp Glu lie Glu Arg 
340 345 350 



Ala Asn Leu Phe Lys Met Asn Gly Lys Trp Tyr Leu Phe Thr Asp Ser 
355 360 365 



Arg Gly Ser Lys Met Thr lie Asp Gly lie Gly Ser Lys Asp lie Tyr 
370 375 380 



Met Leu Gly Tyr Val Ser Gly Ser Leu Thr Gly Pro Phe Lys Pro Leu 
385 390 395 400 



Asn Lys Ser Gly Leu Val Leu His Met Asp Gin Asp Tyr Asn Asp lie 
4 05 410 415 



Thr Phe Thr Tyr Ser His Phe Ala Val Pro Gin Lys Lys Gly Asp Glu 
420 425 430 



Val Val lie Thr Ser Tyr lie Thr Asn Arg Gly lie Ser Asn Glu His 
435 440 445 



His Ala Thr Phe Ala Pro Ser Phe Leu Leu Lys lie Lys Gly Ser Lys 
450 455 460 



Thr Ser Val Val Lys Asn Ser He Leu Glu Gin Gly Gin Leu Thr Val 
465 470 475 480 



Asn Lys 



<210> 49 

<211> 1669 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (488) . . (1168) 

<400> 49 

gcaagaggcg gagagaaaaa acaagtcaag atcgcagacc agatcgaata taaaaacggc 60 

acattgatga cggcttttaa agatcacgag ctcccaggag agaaaatcga ccagtataca 12 0 

gcgcaaaagc tgcaaaaact gctcagaaaa gttgtcacat ctgaaaaggg gacgggccgg 180 
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cgcttcagcg atcttccgta cgatgtagcg ggaaaatcgg gcacagcgca gacaggcagg 240 

acgacagatg acaaaaaaac gctctatcat aaatggtttg ccggttattt tccggcggac 300 

aagccgaaat atgcgctcgt cgtcgtccat atggatacgc cggatagcaa ggctgcgaca 360 

aatgccgtat tttatgatat tgttaaaaaa gtatatgaaa ttgaaaagaa ccagacatag 420 

aagaatgcct caggtgatga taaaatagga agcgaggcaa gagggaaaaa ggagtgcaat 4 80 

gaacttg age gaa aca agg gaa tct cgt ttt gaa aat cgt gat aag cgc 529 
Ser Glu Thr Arg Glu Ser Arg Phe Glu Asn Arg Asp Lys Arg 
1 5 10 

agg aaa gcg aat ctt gtg ctt aac att tta ata ggc ate gta ttg gta 577 
Arg Lys Ala Asn Leu Val Leu Asn lie Leu lie Gly lie Val Leu Val 
15 20 25 30 

tta ate gtt gtc gtt gee age agt ctg atg atg aac agt ccg aag gag 625 
Leu He Val Val Val Ala Ser Ser Leu Met Met Asn Ser Pro Lys Glu 
35 40 45 

cag gcg cag caa gat gtc teg aaa aac gat tct gaa cag acg aca gaa 673 
Gin Ala Gin Gin Asp Val Ser Lys Asn Asp Ser Glu Gin Thr Thr Glu 
50 55 60 

gcg cct get tec gac aat aag aaa caa aca tct gat gaa gat gta aaa 721 
Ala Pro Ala Ser Asp Asn Lys Lys Gin Thr Ser Asp Glu Asp Val Lys 
65 70 75 

gat gag gac aaa gga aaa age gat tct gee gat aaa gaa gac age gat 769 
Asp Glu Asp Lys Gly Lys Ser Asp Ser Ala Asp Lys Glu Asp Ser Asp 
80 85 90 

tec gac tea gac aag gat aaa gaa tct get tea gac gag gac aag tea 817 
Ser Asp Ser Asp Lys Asp Lys Glu Ser Ala Ser Asp Glu Asp Lys Ser 
95 100 105 110 

aca tea gat gat ccg ttt gaa gga gee gaa gtg aca gaa ggc ggt tea 865 
Thr Ser Asp Asp Pro Phe Glu Gly Ala Glu Val Thr Glu Gly Gly Ser 
115 120 125 

age gee aat gtt gaa aaa acg ate ate aat cct gac tgg gag cct gtc 913 
Ser Ala Asn Val Glu Lys Thr He He Asn Pro Asp Trp Glu Pro Val 
130 135 140 

ggc aca caa cag age gga cag cat acc gca aca tat gat tec tct tea 961 
Gly Thr Gin Gin Ser Gly Gin His Thr Ala Thr Tyr Asp Ser Ser Ser 
145 150 155 

caa gac tgg aag gaa atg ctt gaa gee att tea tat gcg aca ggg gtt 1009 
Gin Asp Trp Lys Glu Met Leu Glu Ala He Ser Tyr Ala Thr Gly Val 
160 165 170 

tct aag gat aac atg acg gtg ate tgg etc gga aac aac ggc age ccg 1057 
Ser Lys Asp Asn Met Thr Val lie Trp Leu Gly Asn Asn Gly Ser Pro 
175 180 185 190 
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caa gat gcg aaa gga acc att egg gcg aag gac act ggc gtc aaa tac 1105 
Gin Asp Ala Lys Gly Thr He Arg Ala Lys Asp Thr Gly Val Lys Tyr 
195 200 205 

cag gta gec att act tgg gtt gac gga aaa ggc tgg aag ccg aca aaa 1153 
Gin Val Ala He Thr Trp Val Asp Gly Lys Gly Trp Lys Pro Thr Lys 
210 215 220 

gtt gaa caa ttg aaa taaagaaaaa ageggceggt tgetaaaace gggcgctttt 1208 
Val Glu Gin Leu Lys 
225 

tttatgattc ggctttaaaa tgaacgactg cgctgtagtg gatccgtccg tcaataaccg 1268 

ccgtatggtg ggaaaccgaa tggaccctca geaaaatege ctggttgttt teaatctget 1328 

gactgatctt tttttcaagc tcctctaagc tcagtgcctc aaaaaactca attttatctt 1388 

tgatcagatc gaggecgaag ttcataaacc aatcctccat tcgtttcaag tcatttttta 1448 

ttaaagcaga gaagcggccg ggtgacaagg gaaatataac caagectttt ttgtacccaa 1508 

aacgaatgac ttgtggtagg ataagaacta atcaatcgaa taaatcatac tatacttata 1568 

ggaattgtaa aaatagatgg agagtgacga caaaatggga agagagttca ttcctttatt 162 8 

tgagaactgg gcaaattctt atgatgatac agtagttggc c 1669 



<210> 50 
<211> 227 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 50 

Ser Glu Thr Arg Glu Ser Arg Phe Glu Asn Arg Asp Lys Arg Arg Lys 
15 10 15 



Ala Asn Leu Val Leu Asn He Leu He Gly lie Val Leu Val Leu He 
20 25 30 



Val Val Val Ala Ser Ser Leu Met Met Asn Ser Pro Lys Glu Gin Ala 
35 40 45 



Gin Gin Asp Val Ser Lys Asn Asp Ser Glu Gin Thr Thr Glu Ala Pro 
50 55 60 



Ala Ser Asp Asn Lys Lys Gin Thr Ser Asp Glu Asp Val Lys Asp Glu 
65 70 75 80 
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Asp Lys Gly Lys Ser Asp Ser Ala Asp Lys Glu Asp Ser Asp Ser Asp 
85 90 95 



Ser Asp Lys Asp Lys Glu Ser Ala Ser Asp Glu Asp Lys Ser Thr Ser 
100 105 110 



Asp Asp Pro Phe Glu Gly Ala Glu Val Thr Glu Gly Gly Ser Ser Ala 
115 120 125 



Asn Val Glu Lys Thr lie lie Asn Pro Asp Trp Glu Pro Val Gly Thr 
130 135 140 



Gin Gin Ser Gly Gin His Thr Ala Thr Tyr Asp Ser Ser Ser Gin Asp 
145 150 155 160 



Trp Lys Glu Met Leu Glu Ala lie Ser Tyr Ala Thr Gly Val Ser Lys 
165 170 175 



Asp Asn Met Thr Val lie Trp Leu Gly Asn Asn Gly Ser Pro Gin Asp 
180 185 190 



Ala Lys Gly Thr lie Arg Ala Lys Asp Thr Gly Val Lys Tyr Gin Val 
195 200 205 



Ala lie Thr Trp Val Asp Gly Lys Gly Trp Lys Pro Thr Lys Val Glu 
210 215 220 



Gin Leu Lys 
225 



<210> 51 

<211> 1700 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (437) . . (1213) 

<400> 51 

tcccgggttt actgagatgt gctcgccgtt ttctgcaccg gtgcgtacgg ctacagcatg 60 

gccaacaact acaaccgcat tccgcgcccg gccgtcgtct ttgtcgagga cggggaagcg 120 

cagctcgtca ttcagagaga gacgtatgag gatatcgtca agctggatct gccgctgaaa 180 
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tcgaaagtca aacaataaaa aaatggagat tccctaagag gggggtctcc aattttaatt 240 

caagcacgaa aaacacttcc cggtgatcgg gaggtgtttt ttgttaaaaa gatcatgaca 300 

tgcatagaac agcgaccggg ctaattgtat ataatatcgt gaatttaaca aaaaatttac 360 

aaaggagatg ataaaggcga tgaccagggt gaaaaggatg agaattgctg atttgttgga 420 

tttagaggcg gagtag atg aaa ccg gcc aaa gta tec eta etc cac cga ttg 472 
Met Lys Pro Ala Lys Val Ser Leu Leu His Arg Leu 
15 10 

etc cag tgc ctg aag caa tgt gtc gat tgt tac aca gta gat cgt gtg 52 0 

Leu Gin Cys Leu Lys Gin Cys Val Asp Cys Tyr Thr Val Asp Arg Val 
15 20 25 

aca gca ata aac att ttt gtg aat att tta ttg att teg get gtg ate 568 
Thr Ala lie Asn lie Phe Val Asn lie Leu Leu lie Ser Ala Val lie 
30 35 40 

tea ttc cca tat tct get gcg gcc cat ggc gca aca cag tec ggc gat 616 
Ser Phe Pro Tyr Ser Ala Ala Ala His Gly Ala Thr Gin Ser Gly Asp 
45 50 55 60 

caa tat tea get ttt gaa gaa ttg gag egg aat gaa gat cca get tct 664 
Gin Tyr Ser Ala Phe Glu Glu Leu Glu Arg Asn Glu Asp Pro Ala Ser 
65 70 75 

tac cga att acg gag aag aac gca aga gtg ccg atg etc ate atg gcc 712 
Tyr Arg lie Thr Glu Lys Asn Ala Arg Val Pro Met Leu lie Met Ala 
80 85 90 

ate cat gga ggc ggc ate gaa ccc gga acg age gaa ate gcc aat gaa 760 
He His Gly Gly Gly He Glu Pro Gly Thr Ser Glu He Ala Asn Glu 
95 100 105 



gtg tec aaa aac tat tec ctg tac ttg ttt gaa ggg ctg aaa tea tea 
Val Ser Lys Asn Tyr Ser Leu Tyr Leu Phe Glu Gly Leu Lys Ser Ser 
110 115 120 



808 



ggc aat acg gac ctt cac att aca age acg cgt ttt gac gag cca gcg 856 

Gly Asn Thr Asp Leu His He Thr Ser Thr Arg Phe Asp Glu Pro Ala 

125 130 135 140 

gcg etc gca att act gca age cac cag tat gtc atg teg etc cac ggc 904 

Ala Leu Ala He Thr Ala Ser His Gin Tyr Val Met Ser Leu His Gly 

145 150 155 

tat tac agt gaa gac cgc gat att aaa gta ggc ggc aca gac cgc get 952 

Tyr Tyr Ser Glu Asp Arg Asp He Lys Val Gly Gly Thr Asp Arg Ala 

160 165 170 

aaa ate aga ata ttg gtt gat gag ctg aac cgc teg ggg ttt gcc get 1000 

Lys He Arg He Leu Val Asp Glu Leu Asn Arg Ser Gly Phe Ala Ala 

175 180 185 

gaa atg ctg ggg aca gat gac aag tat gcc gga ace cat ccg aat aac 104 8 



137 



Glu Met Leu Gly Thr Asp Asp Lys Tyr Ala Gly Thr His Pro Asn Asn 
190 195 200 

ate gec aac aag teg ctt tec ggg ctg age att cag ctt gaa atg age 1096 
lie Ala Asn Lys Ser Leu Ser Gly Leu Ser lie Gin Leu Glu Met Ser 
205 210 215 220 

acg ggt ttc cgc aaa tct tta ttc gac egg ttt aca eta aaa gac agg 1144 
Thr Gly Phe Arg Lys Ser Leu Phe Asp Arg Phe Thr Leu Lys Asp Arg 
225 230 235 

gcg gcg acg caa aac gaa acg ttt tac cga ttt aca aag ctg ctg aca 1192 
Ala Ala Thr Gin Asn Glu Thr Phe Tyr Arg Phe Thr Lys Leu Leu Thr 
240 245 250 

gat ttt att cat gaa aac tat gaagaagacg gaggggattt cccctctgca 1243 
Asp Phe lie His Glu Asn Tyr 
2 55 



aaaataaaac 


acccccttca 


agtgtgaact 


gacccgttaa 


aatgagactt 


agaaaaaaca 


1303 


cctatgctgc 


ctgtcccctg 


tattccagtg 


gggacaggta gtttaatttt 


gectgaatte 


1363 


gtacatgatt 


atatcgatac 


atgtattgat 


ttacaatttg 


tactacttta 


gaattggata 


1423 


tagatgetet 


actttgagcg 


ttaaatcctt 


ccgactttag 


cgaggagtga 


aaggattcaa 


1483 


tgaeggcatt 


atcatggcag 


tttccttttc 


gagacatget 


tgtggtaatg 


cctttttctt 


1543 


tggecaaatt 


ctgatatgea 


tgtgaagtat 


agacagatcc 


ctggtcgcta 


tgaagaagaa 


1603 


ccctactggg 


ttaegtaatt 


ctaacagctt 


ccctcaatgt 


gtctaatact 


aggttaaata 


1663 


tctggctcgt 


acctattttg 


taagcactat 


ttgtgtt 






1700 



<210> 52 
<211> 259 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 52 

Met Lys Pro Ala Lys Val Ser Leu Leu His Arg Leu Leu Gin Cys Leu 
15 10 15 



Lys Gin Cys Val Asp Cys Tyr Thr Val Asp Arg Val Thr Ala lie Asn 
20 25 30 



He Phe Val Asn He Leu Leu He Ser Ala Val He Ser Phe Pro Tyr 
35 40 45 



Ser Ala Ala Ala His Gly Ala Thr Gin Ser Gly Asp Gin Tyr Ser Ala 
50 55 60 
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Phe Glu Glu Leu Glu Arg Asn Glu Asp Pro Ala Ser Tyr Arg He Thr 
65 70 75 80 



Glu Lys Asn Ala Arg Val Pro Met Leu He Met Ala He His Gly Gly 

85 /^90 95 



f 



Gly He Glu Pro Gly Thr Ser Glu He Ala Asn Glu Val Ser Lys Asn 
100 105 110 



Tyr Ser Leu Tyr Leu Phe Glu Gly Leu Lys Ser Ser Gly Asn Thr Asp 
115 120 125 



Leu His He Thr Ser Thr Arg Phe Asp Glu Pro Ala Ala Leu Ala He 
130 135 140 



Thr Ala Ser His Gin Tyr Val Met Ser Leu His Gly Tyr Tyr Ser Glu 
145 150 155 160 



Asp Arg Asp He Lys Val Gly Gly Thr Asp Arg Ala Lys He Arg He 
165 170 175 



Leu Val Asp Glu Leu Asn Arg Ser Gly Phe Ala Ala Glu Met Leu Gly 
180 185 190 



Thr Asp Asp Lys Tyr Ala Gly Thr His Pro Asn Asn He Ala Asn Lys 
195 200 205 



Ser Leu Ser Gly Leu Ser He Gin Leu Glu Met Ser Thr Gly Phe Arg 
210 215 220 



Lys Ser Leu Phe Asp Arg Phe Thr Leu Lys Asp Arg Ala Ala Thr Gin 
225 230 235 240 



Asn Glu Thr Phe Tyr Arg Phe Thr Lys Leu Leu Thr Asp Phe He His 
245 250 255 



Glu Asn Tyr 



<210> 53 
<211> 1519 
<212> DNA 
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<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (472) . . (1026) 

<400> 53 

cggaatgatg gagcctccat ctttttcaaa aaacagaaag cgcaagtaaa ccaagtcaaa 60 

cgcgacaaat ataatcaaaa acagctgaat cgaattccac aaagaatgag atctgaaaat 12 0 

ttccagtgca aagcggtgaa tcgttaagaa aatcacaaat cccatttgag caatcacgct 180 

aaagatcatg ccaaccccga taaaccagaa aagaacagac agaatctcca atacctcgaa 240 

ggaaagaaac agctccttat atcttcccca ctctatggca aaaccgacaa tacttgtagt 300 

caaagctccg acacccaata cggaaaagaa aaatcggacg agattacggc ttttcattgt 360 

agacttccca acccctaaat aaaccgctgt aacagcgata ttttgttatg tataaatttt 420 

taaaagacat tcatattaaa ggtaagacga gttttcgaaa ggagcttaag c atg ttc 477 

Met Phe 
1 

aag acc gca atg eta teg ata age tgt ttt ctg ttt eta tct gta aca 525 
Lys Thr Ala Met Leu Ser He Ser Cys Phe Leu Phe Leu Ser Val Thr 
5 10 15 

get tgt get ccc acg gac caa gca get gag atg gac tat gat caa acc 573 
Ala Cys Ala Pro Thr Asp Gin Ala Ala Glu Met Asp Tyr Asp Gin Thr 
20 25 30 

aaa aaa atg gtt gtc gat ata tta aag aca gat gac gga aaa aaa gcg 621 
Lys Lys Met Val Val Asp He Leu Lys Thr Asp Asp Gly Lys Lys Ala 
35 40 45 50 

att caa gaa ata tta aat gat gac aaa tta aat gaa aca ctt gta atg 669 
He Gin Glu He Leu Asn Asp Asp Lys Leu Asn Glu Thr Leu Val Met 
55 60 65 

gat gaa aaa act gtc aaa gaa acc gtt gaa aaa aca atg acc tec aaa 717 
Asp Glu Lys Thr Val Lys Glu Thr Val Glu Lys Thr Met Thr Ser Lys 
70 75 80 

aaa gga get gaa ttt tgg aaa aaa gtc ttt gaa gat cca aaa ttc get 765 
Lys Gly Ala Glu Phe Trp Lys Lys Val Phe Glu Asp Pro Lys Phe Ala 
85 90 95 

gaa ggc ttt gee aaa aca ctt caa aat gaa cat gaa aaa gtg ctg aaa 813 
Glu Gly Phe Ala Lys Thr Leu Gin Asn Glu His Glu Lys Val Leu Lys 
100 105 110 

aaa ctg atg aaa gat cct gag tac caa aaa atg ctg atg cag gtc atg 861 
Lys Leu Met Lys Asp Pro Glu Tyr Gin Lys Met Leu Met Gin Val Met 
115 120 125 130 
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cag gat cct gaa atg gcc aaa aaa tac ggt gaa ctt gtc aga age cag 909 
Gin Asp Pro Glu Met Ala Lys Lys Tyr Gly Glu Leu Val Arg Ser Gin 
135 140 145 



gaa ttc cga age cac ctg cag gaa gtc ata tct gac act ctg aca age 
Glu Phe Arg Ser His Leu Gin Glu Val He Ser Asp Thr Leu Thr Ser 
150 155 160 



<210> 54 
<211> 185 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 54 

Met Phe Lys Thr Ala Met Leu Ser He Ser Cys Phe Leu Phe Leu Ser 
15 10 15 



Val Thr Ala Cys Ala Pro Thr Asp Gin Ala Ala Glu Met Asp Tyr Asp 
20 25 30 



Gin Thr Lys Lys Met Val Val Asp He Leu Lys Thr Asp Asp Gly Lys 
35 40 45 



Lys Ala He Gin Glu He Leu Asn Asp Asp Lys Leu Asn Glu Thr Leu 
50 55 60 



957 



cct ctt tac aga aag cag ttt gaa gag gaa ctg aaa aaa get get get 1005 
Pro Leu Tyr Arg Lys Gin Phe Glu Glu Glu Leu Lys Lys Ala Ala Ala 
165 170 175 

gaa age atg aaa gaa gaa atg aaaggcggcg aagaaaaaca aagctgagee 1056 
Glu Ser Met Lys Glu Glu Met 
180 185 



gcttttcatt 


ccctaaaagc 


ttcttctgcg 


gaggaagctt 


tttttgetet 


ttaagctttt 


1116 


gcgccaatgc 


tttegtcgat 


ttttttggcg 


atatccaaat 


aaatggcgcc 


ggtcgggtgg 


1176 


ctttcatcat 


aaaeggaegg 


egcaaatteg 


ctgtcatccc 


aatccggctg 


ettcagegga 


1236 


attttgecca 


gaattggaac 


gcctagttcc 


tetgegaget 


tttcgcctcc 


gcctttgccg 


1296 


aatacatatt 


ctttctcgcc 


tgttttgacg 


etttegtaat 


aagecatatt 


ttcaacgatc 


1356 


cccacgattt 


catgateggt 


cttcaaggcc 


atcgcgcccg 


ctcttgcagc 


gaeaaacgeg 


1416 


gcagtagggt 


geggegtega 


cacgatcacc 


tetttgeage 


ttggaagcat 


tgagtgaaca 


1476 


teaagegcta 


catcgcctgt 


tcccggcggc 


aggtctaaga 


taa 




1519 
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Val Met Asp Glu Lys Thr Val Lys Glu Thr Val Glu Lys Thr Met Thr 
65 70 75 80 



Ser Lys Lys Gly Ala Glu Phe Trp Lys Lys Val Phe Glu Asp Pro Lys 
85 90 95 



Phe Ala Glu Gly Phe Ala Lys Thr Leu Gin Asn Glu His Glu Lys Val 
100 105 110 



Leu Lys Lys Leu Met Lys Asp Pro Glu Tyr Gin Lys Met Leu Met Gin 
115 120 125 



Val Met Gin Asp Pro Glu Met Ala Lys Lys Tyr Gly Glu Leu Val Arg 
130 135 140 



Ser Gin Glu Phe Arg Ser His Leu Gin Glu Val lie Ser Asp Thr Leu 
145 150 155 160 



Thr Ser Pro Leu Tyr Arg Lys Gin Phe Glu Glu Glu Leu Lys Lys Ala 
165 170 175 



Ala Ala Glu Ser Met Lys Glu Glu Met 
180 185 



<210> 55 

<211> 2404 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1901) 

<400> 55 

aaacagcagc gccctgacga catcctcgtg tccttctttt ttcagcttgc actccttttt 60 

catctccatc agcatatgtt cgactgcggc ctgttcacgc agggaaaatg cgatgaagtt 120 

ttgattttcc ggaaacggaa gaagccgata atggctgcac ttcagcaatg gttctatgaa 180 

atcgtgcgag aaattaatca ggatgcgttc gaactcttga acttccgtgc ttgacgttcg 240 

gtggaggtcg tggggattga tgatgatcat cgtgcctttt tccgcggtat agacgctttg 300 

gttaataaaa tacgtgcgtt ctccgctcag cagataatac agttcatagc cttcatgaac 360 

atgcggcgcg ttcatctcgg taaatccttt tctctgcata tattgaatcg aaaaagaatg 42 0 
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ctcggctatg aaatatttag gatggagcat gtcgggcatt cctccttgag agcgttttct 480 

taacaaacgg gagggatcgt atg aaa aag tta tgt tgc ctg ate ttg gtc ttg 53 3 

Met Lys Lys Leu Cys Cys Leu lie Leu Val Leu 
1 5 10 

gtt ttt tec gcg ggc tgt act cag caa aag gca tea acg gaa gag gac 581 
Val Phe Ser Ala Gly Cys Thr Gin Gin Lys Ala Ser Thr Glu Glu Asp 
15 20 25 

ggg gcg ctt gaa ate aat tgg etc gta ccg etc cac aca ccg cag cct 62 9 

Gly Ala Leu Glu lie Asn Trp Leu Val Pro Leu His Thr Pro Gin Pro 
30 35 40 

ccg aaa gag aag gcg ctt gac ate att gaa gac aaa acg aat aca aag 677 
Pro Lys Glu Lys Ala Leu Asp lie lie Glu Asp Lys Thr Asn Thr Lys 
45 50 55 

ctg aag etc ate tgg gtt ccg gat tea aca aaa gaa gag egg ate aat 725 
Leu Lys Leu lie Trp Val Pro Asp Ser Thr Lys Glu Glu Arg lie Asn 
60 65 70 75 

aca ace ctt gca age gga aac atg cct aaa gta atg aca ttg cct gat 773 
Thr Thr Leu Ala Ser Gly Asn Met Pro Lys Val Met Thr Leu Pro Asp 
80 85 90 

ctt gaa gat tea gcg gtt gtc age gcg ctg cgc teg gga atg ttc tgg 821 
Leu Glu Asp Ser Ala Val Val Ser Ala Leu Arg Ser Gly Met Phe Trp 
95 100 105 

gaa ate gga ccg tat ttc aaa gac tat ccg aat tta aga aaa ctt gat 869 
Glu lie Gly Pro Tyr Phe Lys Asp Tyr Pro Asn Leu Arg Lys Leu Asp 
110 115 120 

aaa act ata ttg aaa aat att teg gtt gat ggc aaa gtt tac ggg att 917 
Lys Thr lie Leu Lys Asn lie Ser Val Asp Gly Lys Val Tyr Gly lie 
125 130 135 

tat aga gaa agg ccg atg gee agg cag gga gtc gtg att egg aaa gac 965 
Tyr Arg Glu Arg Pro Met Ala Arg Gin Gly Val Val lie Arg Lys Asp 
140 145 150 155 

tgg etc gac aat etc gga ttg gaa atg ccg gaa ace gtt gat gac ctt 1013 
Trp Leu Asp Asn Leu Gly Leu Glu Met Pro Glu Thr Val Asp Asp Leu 
160 165 170 

tat aaa ata gcg aaa gca ttt aca gaa cag gac ccc gat caa aac gga 1061 
Tyr Lys lie Ala Lys Ala Phe Thr Glu Gin Asp Pro Asp Gin Asn Gly 
175 180 185 

aaa gac gac acg ttc ggt etc gee gac cgc aat gat etc ace ttc gga 1109 
Lys Asp Asp Thr Phe Gly Leu Ala Asp Arg Asn Asp Leu Thr Phe Gly 
190 195 200 

gcg ttt aaa ace ctg get teg tac ttt ggc gcg ccg aac gaa tgg gga 1157 
Ala Phe Lys Thr Leu Ala Ser Tyr Phe Gly Ala Pro Asn Glu Trp Gly 
205 210 215 
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acg gac gaa gac gga aat etc ttc ccc tat ttt aag cat gag gec tat 1205 
Thr Asp Glu Asp Gly Asn Leu Phe Pro Tyr Phe Lys His Glu Ala Tyr 
220 225 230 235 

aaa gac gca atg gca tac atg aaa aag ctt tat gaa gaa ggc ctg atg 1253 
Lys Asp Ala Met Ala Tyr Met Lys Lys Leu Tyr Glu Glu Gly Leu Met 
240 245 250 

aac agg gac ttt gcg gtg aca age aaa acg cag cag cag gat tta gtg 1301 
Asn Arg Asp Phe Ala Val Thr Ser Lys Thr Gin Gin Gin Asp Leu Val 
255 260 265 

att cag ggg aaa gcg gga ate tat ate ggc gcg atg age gat gee atg 1349 
lie Gin Gly Lys Ala Gly lie Tyr lie Gly Ala Met Ser Asp Ala Met 
270 275 280 

aac ttg cgt gat cag gga etc get ttg aac ccc ggc ttt cag ctt gat 1397 
Asn Leu Arg Asp Gin Gly Leu Ala Leu Asn Pro Gly Phe Gin Leu Asp 
285 290 295 

ate gca aac egg ate aag ggc ccc gac ggc aag gag cgc aca tgg gcg 1445 
lie Ala Asn Arg lie Lys Gly Pro Asp Gly Lys Glu Arg Thr Trp Ala 
300 305 310 315 

etc ggc ggg cat ggc ggg atg ttc gee att teg aaa tea age gtc aag 14 93 

Leu Gly Gly His Gly Gly Met Phe Ala He Ser Lys Ser Ser Val Lys 
320 325 330 

act gaa aaa gag gtc aga aaa ate etc gca ttt ttt gac aga ate get 1541 
Thr Glu Lys Glu Val Arg Lys He Leu Ala Phe Phe Asp Arg He Ala 
335 340 345 

gaa gaa gac etc aac aat ttg atg ttg tat gga ata gaa ggc gta cac 1589 
Glu Glu Asp Leu Asn Asn Leu Met Leu Tyr Gly He Glu Gly Val His 
350 355 360 

tat gaa aag aaa ggg ggg age ggc tat ttt cga aag cag gaa aac tac 1637 
Tyr Glu Lys Lys Gly Gly Ser Gly Tyr Phe Arg Lys Gin Glu Asn Tyr 
365 370 375 

cat ctg tgg gaa gcg gaa att cag ccg tta aac cag ctg att ggc gtc 1685 
His Leu Trp Glu Ala Glu He Gin Pro Leu Asn Gin Leu He Gly Val 
380 385 390 395 

aat aaa caa get tta aaa age get gaa gat ccg etc cgc gee aaa aat 1733 
Asn Lys Gin Ala Leu Lys Ser Ala Glu Asp Pro Leu Arg Ala Lys Asn 
400 405 410 

gaa aag ctt gag gag gac aac egg gca ate gca gtc cag aat ccg gee 1781 
Glu Lys Leu Glu Glu Asp Asn Arg Ala He Ala Val Gin Asn Pro Ala 
415 420 425 

gaa ccg ctg tat tct gee gca cag atg gac agg gga aca gaa ttg aag 1829 
Glu Pro Leu Tyr Ser Ala Ala Gin Met Asp Arg Gly Thr Glu Leu Lys 
430 435 440 
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aaa ate att gat gac gec aca ttt caa ttt att etc ggg gaa ate aat 1877 
Lys He He Asp Asp Ala Thr Phe Gin Phe He Leu Gly Glu He Asn 
445 450 455 

gaa aaa get ttg ace agg cag tec tgaaatggga gaagcatggc ggeggaaaga 1931 
Glu Lys Ala Leu Thr Arg Gin Ser 
460 465 



tcatgaaaga 


actgaatgaa gatctgaaaa 


aagcaaacta 


aacagaaaac 


cctttccatt 


1991 


tttttgaaaa ggaaagggtt 


tttcatcgta 


ttcgctccaa 


gttcattttc 


tttaaattct 


2051 


gcaaaataaa 


caatataatt 


ccatcatagg 


acgaaaagga 


ggaagegata 


tgcagactgc 


2111 


cgttatatat 


gcacacccaa 


atccaaacag 


tttcaacgga 


gecattttaa 


atcaagtcat 


2171 


aaaggegett 


gaggaeggta 


agcattttta 


tgaegtcatt 


gatttgtata gagaceggtt 


2231 


tgatcccgtt 


ctattatttg 


atgaaaagaa 


aaggegctea 


gatatgaatc 


gcgatccgga 


2291 


aactgecgaa 


tatcgaagaa 


ttgtcaaaaa 


cgccgaccat 


ctgattttca 


tttatccget 


2351 


ttggtggggc 


ggaatgccag 


cgatcatgaa 


aggctttatt 


gaccgcgttt 


ttg 


2404 



<210> 56 

<211> 467 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 56 

Met Lys Lys Leu Cys Cys Leu He Leu Val Leu Val Phe Ser Ala Gly 
1 5 10 15 



Cys Thr Gin Gin Lys Ala Ser Thr Glu Glu Asp Gly Ala Leu Glu He 
20 25 30 



Asn Trp Leu Val Pro Leu His Thr Pro Gin Pro Pro Lys Glu Lys Ala 
35 40 45 



Leu Asp He He Glu Asp Lys Thr Asn Thr Lys Leu Lys Leu He Trp 
50 55 60 



Val Pro Asp Ser Thr Lys Glu Glu Arg He Asn Thr Thr Leu Ala Ser 
65 70 75 80 



Gly Asn Met Pro Lys Val Met Thr Leu Pro Asp Leu Glu Asp Ser Ala 
85 90 95 



Val Val Ser Ala Leu Arg Ser Gly Met Phe Trp Glu He Gly Pro Tyr 

145 



100 105 110 



Phe Lys Asp Tyr Pro Asn Leu Arg Lys Leu Asp Lys Thr lie Leu Lys 
115 120 125 



Asn He Ser Val Asp Gly Lys Val Tyr Gly He Tyr Arg Glu Arg Pro 
130 135 140 



Met Ala Arg Gin Gly Val Val He Arg Lys Asp Trp Leu Asp Asn Leu 
145 150 155 160 



Gly Leu Glu Met Pro Glu Thr Val Asp Asp Leu Tyr Lys He Ala Lys 
165 170 175 



Ala Phe Thr Glu Gin Asp Pro Asp Gin Asn Gly Lys Asp Asp Thr Phe 
180 185 190 



Gly Leu Ala Asp Arg Asn Asp Leu Thr Phe Gly Ala Phe Lys Thr Leu 
195 200 205 



Ala Ser Tyr Phe Gly Ala Pro Asn Glu Trp Gly Thr Asp Glu Asp Gly 
210 215 220 



Asn Leu Phe Pro Tyr Phe Lys His Glu Ala Tyr Lys Asp Ala Met Ala 
225 230 235 240 



Tyr Met Lys Lys Leu Tyr Glu Glu Gly Leu Met Asn Arg Asp Phe Ala 
245 250 255 



Val Thr Ser Lys Thr Gin Gin Gin Asp Leu Val He Gin Gly Lys Ala 
260 265 270 



Gly He Tyr He Gly Ala Met Ser Asp Ala Met Asn Leu Arg Asp Gin 
275 280 285 



Gly Leu Ala Leu Asn Pro Gly Phe Gin Leu Asp He Ala Asn Arg He 
290 295 300 



Lys Gly Pro Asp Gly Lys Glu Arg Thr Trp Ala Leu Gly Gly His Gly 
305 310 315 320 



Gly Met Phe Ala He Ser Lys Ser Ser Val Lys Thr Glu Lys Glu Val 
325 330 335 
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Arg Lys lie Leu Ala Phe Phe Asp Arg lie Ala Glu Glu Asp Leu Asn 
340 345 350 



Asn Leu Met Leu Tyr Gly lie Glu Gly Val His Tyr Glu Lys Lys Gly 
355 360 365 



Gly Ser Gly Tyr Phe Arg Lys Gin Glu Asn Tyr His Leu Trp Glu Ala 
370 375 380 



Glu He Gin Pro Leu Asn Gin Leu He Gly Val Asn Lys Gin Ala Leu 
385 390 395 400 



Lys Ser Ala Glu Asp Pro Leu Arg Ala Lys Asn Glu Lys Leu Glu Glu 
405 410 415 



Asp Asn Arg Ala He Ala Val Gin Asn Pro Ala Glu Pro Leu Tyr Ser 
420 425 430 



Ala Ala Gin Met Asp Arg Gly Thr Glu Leu Lys Lys He He Asp Asp 
435 440 445 



Ala Thr Phe Gin Phe He Leu Gly Glu He Asn Glu Lys Ala Leu Thr 
450 455 460 



Arg Gin Ser 
465 



<210> 57 

<211> 1589 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1388) 
<400> 57 

tcccaaaaga aaacggttcg gagagtcgtt acgcccatcc ttgacttaat gcagacaatg 60 
ccggcattcg tttatttact tccggccatc ttctttttca atatcggggt tgtgccgggt 12 0 
gttgtcgctt ccgttatctt tgcgatgcct ccgacaatcc ggatgacgat cttagggatc 180 
cagcaggtgc ctgaagatct gattgaagct acagaagcat ttggttcaac gacaagccag 24 0 
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cggctcttta aagtgcagct gccgctcgcg acgaaaacca ttctggccgg tatcaatcaa 300 

agcatcatgc ttgctttgtc aatggtcgtt attgcatcaa tggtaggcgc gcccggactc 3 60 

ggagaagaag tttaccgggc tgtgacccag ctgcaaacgg gtaccggtgt agaaaccgga 420 

cttgcgattg ttattattgc gatcgtactt gaccgggtta. cacaaaatat aaaattgaaa 4 80 

aagagcaggg ggaatgcata atg tgg aaa aag ata gcg gga ate ggc act gca 533 

Met Trp Lys Lys lie Ala Gly lie Gly Thr Ala 
1 5 10 

gcg gta etc aca ttg ggt ctg get gee tgc gga age age aat aat aat 581 
Ala Val Leu Thr Leu Gly Leu Ala Ala Cys Gly Ser Ser Asn Asn Asn 
15 20 25 

gaa aat gcg tea gta ggc gat caa gtc aat tat aaa att ace ggc att 629 
Glu Asn Ala Ser Val Gly Asp Gin Val Asn Tyr Lys lie Thr Gly lie 
30 35 40 

gat cct gga gcg ggc att atg aat gcg acg gac cag gcg etc aag gac 677 
Asp Pro Gly Ala Gly lie Met Asn Ala Thr Asp Gin Ala Leu Lys Asp 
45 50 55 

tac gat etc age aag tgg act gta acg tea gga tea age tea gca atg 725 
Tyr Asp Leu Ser Lys Trp Thr Val Thr Ser Gly Ser Ser Ser Ala Met 
60 65 70 75 

aca gee gca ttg aaa aaa get tat gac aaa aaa gat ccg ate ate att 773 
Thr Ala Ala Leu Lys Lys Ala Tyr Asp Lys Lys Asp Pro lie lie lie 
80 85 90 

acg ggc tgg acg ccg cat tgg atg ttt gca aaa tac gat ctg aaa tat 821 
Thr Gly Trp Thr Pro His Trp Met Phe Ala Lys Tyr Asp Leu Lys Tyr 
95 100 105 

tta aaa gat cct aaa ggt tec tac ggc gat gee gaa gaa ate cat act 869 
Leu Lys Asp Pro Lys Gly Ser Tyr Gly Asp Ala Glu Glu lie His Thr 
110 115 120 

gtt acg cgc aaa gga ttc aag gac gac cat ccg ggc gca aac aag ctg 917 
Val Thr Arg Lys Gly Phe Lys Asp Asp His Pro Gly Ala Asn Lys Leu 
125 130 135 

etc age caa ttc age tgg aca gag gat gat atg gga gaa gtc atg ctt 965 
Leu Ser Gin Phe Ser Trp Thr Glu Asp Asp Met Gly Glu Val Met Leu 
140 145 150 155 

gee gtt cag gaa ggc aaa aaa ccg gaa gaa get gca gca gac ttc gtg 1013 
Ala Val Gin Glu Gly Lys Lys Pro Glu Glu Ala Ala Ala Asp Phe Val 
160 165 170 

aaa aaa cat caa gat eta gtt aag aaa tgg aca aag ggc gtc gat aag 1061 
Lys Lys His Gin Asp Leu Val Lys Lys Trp Thr Lys Gly Val Asp Lys 
175 180 185 

egg acg gtg aaa aaa tta age teg get atg tgg cat ggg aca gcg aaa 1109 
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Arg Thr Val Lys Lys Leu Ser Ser Ala Met Trp His Gly Thr Ala Lys 
190 195 200 

at 9 c 9 a 9 ca c 9 a at 9 tca tc 9 caa a 9 fc tct tta a 9 a cta 999 ata ca 9 1157 
Met Arg Ala Arg Met Ser Ser Gin Ser Ser Leu Arg Leu Gly lie Gin 
205 210 215 

cgt acg etc age cca agt aga age agg ccc gat gtg age tgg cat gca 1205 
Arg Thr Leu Ser Pro Ser Arg Ser Arg Pro Asp Val Ser Trp His Ala 
220 225 230 235 

aaa tgg aag cgt cga tgc ttc act tgc tgc atg get gee gca acg caa 1253 
Lys Trp Lys Arg Arg Cys Phe Thr Cys Cys Met Ala Ala Ala Thr Gin 
240 245 250 

tca aac ata tgc tta aaa ata caa agg caa ata cga aga tat egg tac 1301 
Ser Asn lie Cys Leu Lys He Gin Arg Gin He Arg Arg Tyr Arg Tyr 
255 260 265 

teg cat gac agg cgt aaa aat tgg cct tgt cgt tec gac ata tat gaa 1349 
Ser His Asp Arg Arg Lys Asn Trp Pro Cys Arg Ser Asp He Tyr Glu 
270 275 280 

aga tgt caa ttc aat cga aga ctt gaa aaa ata acg aac aaagccggcg 13 98 

Arg Cys Gin Phe Asn Arg Arg Leu Glu Lys He Thr Asn 
285 290 295 

aacccatctc geeggcttat ttttgccgga aagggataac cgctcatcac ccgaatcctc 1458 

ccggatgcaa aaaaaacatc etaaaaegtt aaaccgcttt aggatgetgg actcaactga 1518 

agccttccat agcagagaca getteggtta ttaatttttc gttttaattt ttccgcccca 1578 

ttttttgaac c 1589 



<210> 58 
<211> 296 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 58 

Met Trp Lys Lys He Ala Gly He Gly Thr Ala Ala Val Leu Thr Leu 
15 10 15 



Gly Leu Ala Ala Cys Gly Ser Ser Asn Asn Asn Glu Asn Ala Ser Val 
20 * 25 30 



Gly Asp Gin Val Asn Tyr Lys He Thr Gly He Asp Pro Gly Ala Gly 
35 40 45 



He Met Asn Ala Thr Asp Gin Ala Leu Lys Asp Tyr Asp Leu Ser Lys 
50 55 60 
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Trp Thr Val Thr Ser Gly Ser Ser Ser Ala Met Thr Ala Ala Leu Lys 
65 70 75 80 



Lys Ala Tyr Asp Lys Lys Asp Pro He He He Thr Gly Trp Thr Pro 
85 90 95 



His Trp Met Phe Ala Lys Tyr Asp Leu Lys Tyr Leu Lys Asp Pro Lys 
100 105 110 



Gly Ser Tyr Gly Asp Ala Glu Glu He His Thr Val Thr Arg Lys Gly 
115 120 125 



Phe Lys Asp Asp His Pro Gly Ala Asn Lys Leu Leu Ser Gin Phe Ser 
130 135 140 



Trp Thr Glu Asp Asp Met Gly Glu Val Met Leu Ala Val Gin Glu Gly 
145 150 155 160 



Lys Lys Pro Glu Glu Ala Ala Ala Asp Phe Val Lys Lys His Gin Asp 
165 170 175 



Leu Val Lys Lys Trp Thr Lys Gly Val Asp Lys Arg Thr Val Lys Lys 
180 185 190 



Leu Ser Ser Ala Met Trp His Gly Thr Ala Lys Met Arg Ala Arg Met 
195 200 205 



Ser Ser Gin Ser Ser Leu Arg Leu Gly He Gin Arg Thr Leu Ser Pro 
210 215 220 



Ser Arg Ser Arg Pro Asp Val Ser Trp His Ala Lys Trp Lys Arg Arg 
225 230 235 240 



Cys Phe Thr Cys Cys Met Ala Ala Ala Thr Gin Ser Asn He Cys Leu 
245 250 255 



Lys He Gin Arg Gin He Arg Arg Tyr Arg Tyr Ser His Asp Arg Arg 
260 265 270 



Lys Asn Trp Pro Cys Arg Ser Asp He Tyr Glu Arg Cys Gin Phe Asn 
275 280 285 
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Arg Arg Leu Glu Lys lie Thr Asn 
290 295 



<210> 59 

<211> 1682 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1181) 

<400> 59 



acattagata 


agcaaaaact 


tccaaaagaa 


aagctgcttt 


ttgeaggaga 


cggcatcaac 


60 


gatacgccgg 


tcttggcgag 


agcggatatc 


ggggttgcca 


tgggaggect 


eggttctgat 


120 


gcggcagtcg 


aagcggctga 


tattgtgatc 


atgaeggate 


agecttcaaa 


aattgcggaa 


180 


gccatcagca 


ttgccaagcg 


gacgaggacg 


attgtctggc 


agaatattat 


ttttgeaetc 


240 


ggcgttaaag 


gagtttttct 


catcctgggt 


gcttttggca 


tegegacgat 


gtgggaagcc 


300 


gtcttttcag 


acgtcggtgt 


tacccttctg 


gctgttttaa 


atgegatgag 


ggtattaaaa 


360 


gtgaaagaaa 


tgtaactttt 


ttaccaccta 


atgaactgga 


aattcctttt 


ttagcatctt 


420 


cacgaatgcg 


gcttgtcttg 


ttaaaatgaa 


agaggttatc 


aaactggcat 


actaaaaaat 


480 


aagaataatg 


aggtgtctaa 


gtg aag aag aaa cag cag tea ccg atg aaa ttt 
Val Lys Lys Lys Gin Gin Ser Pro Met Lys Phe 


533 



15 10 

gca gtg att atg aca gtc gtg gtc gtt ttt ctg ate ggc gca ctt 
Ala Val He Met Thr Val Val Val Val Phe Leu He Gly Ala Leu 
15 20 25 

gta ate aac aat caa ace caa aat get teg caa ace ttt gat gac 
Val He Asn Asn Gin Thr Gin Asn Ala Ser Gin Thr Phe Asp Asp 
30 35 40 

cct tea act gaa gga cag ccg ctt eta ggc aac aaa gat gcg get 
Pro Ser Thr Glu Gly Gin Pro Leu Leu Gly Asn Lys Asp Ala Ala 
45 50 55 

acg ate acg gaa ttc gga gat tac aaa tgt ccc age tgc aaa cag 

Thr He Thr Glu Phe Gly Asp Tyr Lys Cys Pro Ser Cys Lys Gin 
60 65 70 

act gag acc gtc ttt ccg gat ttg aaa aag gat tac ate gat aaa 

Thr Glu Thr Val Phe Pro Asp Leu Lys Lys Asp Tyr He Asp Lys 

80 85 90 

caa gtt aat ttt tea tat att aac ttc gtc aat gaa cag cac ggc 




gtc 
Val 



581 



aag 
Lys 



629 



gta 
Val 



677 



tgg 
Trp 
75 



725 



gat 
Asp 



773 



aga 821 



151 



Gin Val Asn Phe Ser Tyr He Asn Phe Val Asn Glu Gin His Gly Arg 
95 100 105 

ggc tct gaa ttg age gec etc get tec gag cag gta tgg aag gaa gat 869 
Gly Ser Glu Leu Ser Ala Leu Ala Ser Glu Gin Val Trp Lys Glu Asp 
110 115 120 

ccg gat tea ttc tgg aag ttc cat gag gcg ttg tac aag gcg cag cct 917 
Pro Asp Ser Phe Trp Lys Phe His Glu Ala Leu Tyr Lys Ala Gin Pro 
125 130 135 

gac aat gac acg atg gaa aac gag tgg gcg acg ccg gca aaa ttg gcg 965 
Asp Asn Asp Thr Met Glu Asn Glu Trp Ala Thr Pro Ala Lys Leu Ala 
140 145 150 155 

gac ate acg gaa gee aat acg aaa ate aaa cgc gat aag ctt gtc age 1013 
Asp He Thr Glu Ala Asn Thr Lys He Lys Arg Asp Lys Leu Val Ser 
160 165 170 

age tta aat gac aaa acg ttc get gag caa tta aaa acg gac aat teg 1061 
Ser Leu Asn Asp Lys Thr Phe Ala Glu Gin Leu Lys Thr Asp Asn Ser 
175 180 185 

etc ate aac aaa tac ggt gta gac teg acg ccg acg ate ttt gtc aac 1109 
Leu He Asn Lys Tyr Gly Val Asp Ser Thr Pro Thr He Phe Val Asn 
190 195 200 

ggc gta aaa ate gac aaa ccg ttt gat tat gac aaa ate aaa gaa acg 1157 
Gly Val Lys He Asp Lys Pro Phe Asp Tyr Asp Lys He Lys Glu Thr 
205 210 215 

ate gag aaa gag ctg aaa ggc cag tctgatgaaa aataaactgc tttttctgta 1211 
He Glu Lys Glu Leu Lys Gly Gin 
220 225 

cggcgcctgg ategtctcat taaeggegae gctaggcagc ttgtacttca gcgaaatccg 1271 

caaatttatt ccttgcgaac tgtgctggta teageggatt atgatgtatc cgctcgtgct 1331 

gattctegga attgegacat ttcagggega tgcccgcgtg aaaaaatacg tgetgecgat 13 91 

ggcggtgatc ggegcaggea tttccctgat gcactacatg gaacaaaaaa ttcceggatt 1451 

caaeggcatt aaaccgtgtg tcacaggagt gccttgctca gggcagtata tcaattggtt 1511 

eggtttcate aegattcegt ttctcgccct tattgeattt attttgatta tcatttttat 1571 

gtgetttetc aaggggaaag acgagtaaaa agagcattgt ctgacaatgc tcttttttta 1631 

tttcttatac atgttcaata gaaaggatgt tataatattt ggaaattatc a 1682 



<210> 60 

<211> 227 

<212> PRT 

<213> Bacillus lichenif ormis 
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• 



<400> 60 



Val Lys Lys Lys Gin Gin Ser Pro Met Lys Phe Ala Val He Met Thr 
1 5 10 15 



Val Val Val Val Phe Leu He Gly Ala Leu Val Val He Asn Asn Gin 
20 25 30 



Thr Gin Asn Ala Ser Gin Thr Phe Asp Asp Lys Pro Ser Thr Glu Gly 
35 40 45 



Gin Pro Leu Leu Gly Asn Lys Asp Ala Ala Val Thr He Thr Glu Phe 
50 55 60 



Gly Asp Tyr Lys Cys Pro Ser Cys Lys Gin Trp Thr Glu Thr Val Phe 
65 70 75 80 



Pro Asp Leu Lys Lys Asp Tyr He Asp Lys Asp Gin Val Asn Phe Ser 
85 90 95 



Tyr He Asn Phe Val Asn Glu Gin His Gly Arg Gly Ser Glu Leu Ser 
100 105 110 



Ala Leu Ala Ser Glu Gin Val Trp Lys Glu Asp Pro Asp Ser Phe Trp 
115 120 125 



Lys Phe His Glu Ala Leu Tyr Lys Ala Gin Pro Asp Asn Asp Thr Met 
130 135 140 



Glu Asn Glu Trp Ala Thr Pro Ala Lys Leu Ala Asp lie Thr Glu Ala 
145 150 155 160 



Asn Thr Lys He Lys Arg Asp Lys Leu Val Ser Ser Leu Asn Asp Lys 
165 170 175 



Thr Phe Ala Glu Gin Leu Lys Thr Asp Asn Ser Leu He Asn Lys Tyr 
180 185 190 



Gly Val Asp Ser Thr Pro Thr He Phe Val Asn Gly Val Lys He Asp 
195 200 205 



Lys Pro Phe Asp Tyr Asp Lys He Lys Glu Thr He Glu Lys Glu Leu 
210 215 220 
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# * 



Lys Gly Gin 
225 



<210> 61 
<211> 2308 



<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1805) 

<400> 61 

ttttgttttc gacgacatag ttgcgtgagg acggcacgag tgtagtgaaa gaaagcaaaa 60 

aaaacaaaag cacacgaggc cacgcgagga acgacccagg cagcgggcag ggaggcggac 120 

ggcagcaaga cggcgtgcaa gcaaaaagac gaaagtgcat cagtcaaaga aaggaaacaa 180 

gcaggaagat agtgaacggg gcgtaccagg atcaactcac acccaccccc agatcccggc 240 

agtccgttaa cccatgacca gtatgtatat accccggcac aagaccattc attttcaccc 300 

catagccgat tttttcattt cctcccattt caccaccaca ttcagagtcc gttctctcat 360 

tcgttcataa caatcgacag ggcatttgtc ataacatttc acaatggtgt cccaaacaat 420 

agcagcacaa tatgttgttt tctgtatttt tatagcatat attagttttt gtgaaaaaat 480 

tttgatggta ggtgcaattg atg aaa agg ttt ttt agt gta ata att tta ggc 533 

Met Lys Arg Phe Phe Ser Val lie lie Leu Gly 
15 10 

gcc ctg ttg ctg etc ggg aca tct gcg cca ate gaa gcg gca gac tac 581 
Ala Leu Leu Leu Leu Gly Thr Ser Ala Pro lie Glu Ala Ala Asp Tyr 
15 20 25 

gga cgc gac gtc etc ggc tea aaa gac ggc tgg ggc get tat gga aaa 62 9 

Gly Arg Asp Val Leu Gly Ser Lys Asp Gly Trp Gly Ala Tyr Gly Lys 
30 35 40 

gga acg acc gga ggc get gac get tct tct gat cag gta tat acg gtc 677 
Gly Thr Thr Gly Gly Ala Asp Ala Ser Ser Asp Gin Val Tyr Thr Val 
45 50 55 

aaa aac cgc aag cag ctt gtt gag gca tta ggg gga gac aat aaa aag 725 
Lys Asn Arg Lys Gin Leu Val Glu Ala Leu Gly Gly Asp Asn Lys Lys 
60 65 70 75 

aac age gaa aat gat acg ccg aag ate ate tat gtg aag gga aca ate 773 
Asn Ser Glu Asn Asp Thr Pro Lys lie lie Tyr Val Lys Gly Thr lie 
80 85 90 

aat ctt agt gtt gat gat gac aac aat cct tta ggc tat gaa gat tat 821 
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Asn Leu Ser Val Asp Asp Asp Asn Asn Pro Leu Gly Tyr Glu Asp Tyr 
95 100 105 

aaa gac ccc gaa tat teg ate gaa gcg tat etc aaa get tat gat ccg 869 
Lys Asp Pro Glu Tyr Ser lie Glu Ala Tyr Leu Lys Ala Tyr Asp Pro 
110 115 120 

aag aaa tgg ggg aaa aag gag ccg aca gga aag ctt gaa gag gca agg 917 
Lys Lys Trp Gly Lys Lys Glu Pro Thr Gly Lys Leu Glu Glu Ala Arg 
125 130 135 

etc cgc teg aaa gat aat caa aag gaa egg gtc ttg ate aga gtc ggt 965 
Leu Arg Ser Lys Asp Asn Gin Lys Glu Arg Val Leu lie Arg Val Gly 
140 145 150 155 

teg aac aca acg att ate ggg etc gga gat gat gcg aaa ate gtc ggc 1013 
Ser Asn Thr Thr lie lie Gly Leu Gly Asp Asp Ala Lys lie Val Gly 
160 165 170 

gga ggc ctt tat gtc aaa aac gcg gaa aac gtc att ate cgc aat ate 1061 
Gly Gly Leu Tyr Val Lys Asn Ala Glu Asn Val lie lie Arg Asn lie 
175 180 185 

gaa ttc gaa aac gcg tac gat ttc ttc cct ggc tgg gat ccg acg gat 1109 
Glu Phe Glu Asn Ala Tyr Asp Phe Phe Pro Gly Trp Asp Pro Thr Asp 
190 195 200 

ggg age age ggt aac tgg aat tea gaa tat gac aac ctg ctg ate gaa 1157 
Gly Ser Ser Gly Asn Trp Asn Ser Glu Tyr Asp Asn Leu Leu lie Glu 
205 210 215 

atg tec aaa aat att tgg ate gac cac tgc tea ttc aat gac gga gat 1205 
Met Ser Lys Asn lie Trp lie Asp His Cys Ser Phe Asn Asp Gly Asp 
220 225 230 235 

cag cct gat gag ctg act gaa acg cat ttc ggg cgc gaa ttc cag cat 1253 
Gin Pro Asp Glu Leu Thr Glu Thr His Phe Gly Arg Glu Phe Gin His 
240 245 250 

cac gac gga ctg ctt gat ate aaa aag cag teg gat ttc att acg gtg 1301 
His Asp Gly Leu Leu Asp lie Lys Lys Gin Ser Asp Phe lie Thr Val 
255 260 265 

tea tac age ata ttt tea gga cat tct aaa aac acg att ate gga tea 1349 
Ser Tyr Ser lie Phe Ser Gly His Ser Lys Asn Thr lie lie Gly Ser 
270 275 280 

age gac age tac aaa gca gac aac ggg cat tta agg gtg aca ttc cac 1397 
Ser Asp Ser Tyr Lys Ala Asp Asn Gly His Leu Arg Val Thr Phe His 
285 290 295 

cac aat etc tac gaa aat ata aaa gag egg gca ccg cgc gtc cgc tac 1445 
His Asn Leu Tyr Glu Asn lie Lys Glu Arg Ala Pro Arg Val Arg Tyr 
300 305 310 315 

gga aaa gtg cac att tac aac aac tat ttt aaa age acg aaa gac age 1493 
Gly Lys Val His lie Tyr Asn Asn Tyr Phe Lys Ser Thr Lys Asp Ser 
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320 325 330 

tac aat tat tea tgg ggc gta ggc tat tct tea aaa att tat get gag 1541 
Tyr Asn Tyr Ser Trp Gly Val Gly Tyr Ser Ser Lys lie Tyr Ala Glu 
335 340 345 

gac aac tac ttt gac ctg ccg gaa gga acg aag cct caa aaa ctg atg 1589 
Asp Asn Tyr Phe Asp Leu Pro Glu Gly Thr Lys Pro Gin Lys Leu Met 
350 355 360 

aag gtc ttt aaa ggt gac get tta tat gaa aaa gat acg ate gta aac 1637 
Lys Val Phe Lys Gly Asp Ala Leu Tyr Glu Lys Asp Thr lie Val Asn 
365 370 375 

aac caa aaa age gtc gca aaa att gat gtt gtc age aca tac aac aaa 1685 
Asn Gin Lys Ser Val Ala Lys lie Asp Val Val Ser Thr Tyr Asn Lys 
380 385 390 395 

gca aac aat gcg tct att aaa aaa teg gee ggc tgg aag ccg acg ctg 1733 
Ala Asn Asn Ala Ser lie Lys Lys Ser Ala Gly Trp Lys Pro Thr Leu 
400 405 410 

ttt gaa aaa ate gac gac gca gaa gat gtg ccg gca ate gtt gaa gcg 1781 
Phe Glu Lys He Asp Asp Ala Glu Asp Val Pro Ala He Val Glu Ala 
415 420 425 

cac gca ggc gca gga aaa ctg aag taatcaagca aageggacat gcagatgatg 1835 
His Ala Gly Ala Gly Lys Leu Lys 
430 435 



teegcttttt 


tgttcaggta 


tettgeaatg 


caaaatagtg 


tatgttatca 


ttcgtgtatc 


1895 


ttgtattgca 


agatacataa 


aagaggtggc 


ttatgagttc 


aacgeaaatg 


ctgaaaggga 


1955 


ttttagaagg 


atgtctgctt 


geegttatat 


cagaagggga 


gatataegge 


tatgaaatga 


2015 


caaaggtget 


tgegggatae 


ggtttttcgg 


atatcagega 


aggaagcatc 


tatccgattc 


2075 


tcctccgcat 


gcaaaaggaa 


aaatgggtgg 


agaccgaact 


aaaaeggteg 


gcgagcggcc 


2135 


cgaagagaaa 


atattacaga 


cttacacccc 


ttggagaagc 


ggagcttcaa 


tegttcateg 


2195 


accgttggaa 


agcattatcc 


gggaaegtea 


atgeactget 


cgaaaaaaaa 


ctgaaggaga 


2255 


agtgaaactg 


tgctatcaaa 


ggacatgcaa 


aacgtattgg 


acgagatgag 


aat 


2308 



<210> 62 
<211> 435 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 62 

Met Lys Arg Phe Phe Ser Val He He Leu Gly Ala Leu Leu Leu Leu 
15 10 15 
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Gly Thr Ser Ala Pro lie Glu Ala Ala Asp Tyr Gly Arg Asp Val Leu 
20 25 30 



Gly Ser Lys Asp Gly Trp Gly Ala Tyr Gly Lys Gly Thr Thr Gly Gly 
35 40 45 



Ala Asp Ala Ser Ser Asp Gin Val Tyr Thr Val Lys Asn Arg Lys Gin 
50 55 60 



Leu Val Glu Ala Leu Gly Gly Asp Asn Lys Lys Asn Ser Glu Asn Asp 
65 70 75 80 



Thr Pro Lys lie He Tyr Val Lys Gly Thr He Asn Leu Ser Val Asp 
85 90 95 



Asp Asp Asn Asn Pro Leu Gly Tyr Glu Asp Tyr Lys Asp Pro Glu Tyr 
100 105 110 



Ser He Glu Ala Tyr Leu Lys Ala Tyr Asp Pro Lys Lys Trp Gly Lys 
115 120 125 



Lys Glu Pro Thr Gly Lys Leu Glu Glu Ala Arg Leu Arg Ser Lys Asp 
130 135 140 



Asn Gin Lys Glu Arg Val Leu He Arg Val Gly Ser Asn Thr Thr He 
145 150 155 160 



He Gly Leu Gly Asp Asp Ala Lys He Val Gly Gly Gly Leu Tyr Val 
165 170 175 



Lys Asn Ala Glu Asn Val He He Arg Asn He Glu Phe Glu Asn Ala 
180 185 190 



Tyr Asp Phe Phe Pro Gly Trp Asp Pro Thr Asp Gly Ser Ser Gly Asn 
195 200 205 



Trp Asn Ser Glu Tyr Asp Asn Leu Leu He Glu Met Ser Lys Asn He 
210 215 220 



Trp He Asp His Cys Ser Phe Asn Asp Gly Asp Gin Pro Asp Glu Leu 
225 230 235 240 
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Thr Glu Thr His Phe Gly Arg Glu Phe Gin His His Asp Gly Leu Leu 
245 250 255 



Asp lie Lys Lys Gin Ser Asp Phe lie Thr Val Ser Tyr Ser lie Phe 
260 265 270 



Ser Gly His Ser Lys Asn Thr lie lie Gly Ser Ser Asp Ser Tyr Lys 
275 280 285 



Ala Asp Asn Gly His Leu Arg Val Thr Phe His His Asn Leu Tyr Glu 
290 295 300 



Asn lie Lys Glu Arg Ala Pro Arg Val Arg Tyr Gly Lys Val His lie 
305 310 315 320 



Tyr Asn Asn Tyr Phe Lys Ser Thr Lys Asp Ser Tyr Asn Tyr Ser Trp 
325 330 335 



Gly Val Gly Tyr Ser Ser Lys lie Tyr Ala Glu Asp Asn Tyr Phe Asp 
340 345 350 



Leu Pro Glu Gly Thr Lys Pro Gin Lys Leu Met Lys Val Phe Lys Gly 
355 360 365 



Asp Ala Leu Tyr Glu Lys Asp Thr lie Val Asn Asn Gin Lys Ser Val 
370 375 380 



Ala Lys lie Asp Val Val Ser Thr Tyr Asn Lys Ala Asn Asn Ala Ser 
385 390 395 400 



lie Lys Lys Ser Ala Gly Trp Lys Pro Thr Leu Phe Glu Lys lie Asp 
405 410 415 



Asp Ala Glu Asp Val Pro Ala He Val Glu Ala His Ala Gly Ala Gly 
420 425 430 



Lys Leu Lys 
435 



<210> 63 

<211> 1856 

<212> DNA 

<213> Bacillus lichenif ormis 
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<220> 

<221> CDS 

<222> (465) . . (1358) 

<400> 63 

tgtaaacggg aggaggtatt ctggaggaca tgataggtaa gccggggtga tagtcacagt 60 

aaatagggag attataacat agagaagatg cagatcagtg atggggaggg cgaagataac 120 

acacgaggaa gacgcggaat aaggaggaac atagtgacgc agggtgaacg gtagggaggg 180 

tggcaaatag tagtatgata tttgaaagac gggtcccgta cgaaatcggt gaaaaacaaa 240 

ggcggaaaaa cgaagtacaa gccgtatgtt tcaaaagcgc tttatgatgc caataagaag 3 00 

ctggaccgcg ataaagacaa aattgcctgt gagcgctgat atatccaaaa aaagatctct 360 

gccaagggat ctttttttgt ttatcaggaa atttatgaaa attaaagact gctgaaacat 420 

aatcttaaca gtgcgaacct atactttggc aagagaagag caaa agg gga gtg gat 476 

Arg Gly Val Asp 
1 

gat gtg tea get tta ttc aaa aaa ttg atg tta tct tea ttg ate ggg 524 
Asp Val Ser Ala Leu Phe Lys Lys Leu Met Leu Ser Ser Leu lie Gly 
5 10 15 20 

gtt tec ate ggg tea gcg ctg ttt gca ccg aat gcg ggt gca caa gag 572 
Val Ser lie Gly Ser Ala Leu Phe Ala Pro Asn Ala Gly Ala Gin Glu 
25 30 35 

ccg gcg gtg aag cct aaa aaa gtg gat gtc att gca cac aga ggc get 620 
Pro Ala Val Lys Pro Lys Lys Val Asp Val lie Ala His Arg Gly Ala 
40 45 50 

teg gga tat gcg ccg gaa aac acg atg get get ttt gat aaa gcg ctt 668 
Ser Gly Tyr Ala Pro Glu Asn Thr Met Ala Ala Phe Asp Lys Ala Leu 
55 60 65 

cag atg aaa gca gat tat ate gag ctg gat gtt caa atg tec aaa gac 716 
Gin Met Lys Ala Asp Tyr lie Glu Leu Asp Val Gin Met Ser Lys Asp 
70 75 80 

ggg gag ctt gtc ate att cac gat acg acc gta aac cgt acg aca gat 764 
Gly Glu Leu Val lie lie His Asp Thr Thr Val Asn Arg Thr Thr Asp 
85 90 95 100 

att gac tea gtg ctg ccg gtt gee gta aag gat ttg acg ctt gee gag 812 
lie Asp Ser Val Leu Pro Val Ala Val Lys Asp Leu Thr Leu Ala Glu 
105 110 115 



ctg cgc aag ctt gat gee ggc age ttc ttc ggt ccg cag ttc gca gga 
Leu Arg Lys Leu Asp Ala Gly Ser Phe Phe Gly Pro Gin Phe Ala Gly 
120 125 130 



860 



gag cgc att ccg aca ttt gaa gaa gtg ctt gac egg tat aaa ggg aag 908 
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Glu Arg lie Pro Thr Phe Glu Glu Val Leu Asp Arg Tyr Lys Gly Lys 
135 140 145 

gtc gga atg ctg ate gaa ttg aaa gag cct gca cgc tat ccg gga ate 956 
Val Gly Met Leu lie Glu Leu Lys Glu Pro Ala Arg Tyr Pro Gly lie 
150 155 160 

gaa gga aaa gtg tea gca gca ttg aaa gag egg aga atg gat aag cct 1004 
Glu Gly Lys Val Ser Ala Ala Leu Lys Glu Arg Arg Met Asp Lys Pro 
165 170 175 180 

aaa aac gga aaa ate att gta caa teg ttt gat ttt aac tct gtc tat 1052 
Lys Asn Gly Lys lie lie Val Gin Ser Phe Asp Phe Asn Ser Val Tyr 
185 190 195 

aaa att cat cag ctg ctt cca teg atg ccg aca ggt gtc ttg acg tea 1100 
Lys He His Gin Leu Leu Pro Ser Met Pro Thr Gly Val Leu Thr Ser 
200 205 210 

aaa gcg gcg gac tta aca gat gca aag ctt aag gaa ttt tec ggc tat 114 8 

Lys Ala Ala Asp Leu Thr Asp Ala Lys Leu Lys Glu Phe Ser Gly Tyr 
215 220 225 

gee aaa tac gtg aac gee aac ttg aaa aat gtg gee get gat cct acg 1196 
Ala Lys Tyr Val Asn Ala Asn Leu Lys Asn Val Ala Ala Asp Pro Thr 
230 235 240 

ctt gtg ccg aga att cat gcg etc ggc atg aag ata cgc cct tgg ace 1244 
Leu Val Pro Arg He His Ala Leu Gly Met Lys He Arg Pro Trp Thr 
245 250 255 260 

gtc cgc tec cgc gat gaa gtg cct ccg eta tea agg ccc gcg tgg aac 12 92 

Val Arg Ser Arg Asp Glu Val Pro Pro Leu Ser Arg Pro Ala Trp Asn 
265 270 275 

ggg att gtg aca aaa ctt tec cga eta ttg ttc caa aaa agt acg gga 1340 
Gly He Val Thr Lys Leu Ser Arg Leu Leu Phe Gin Lys Ser Thr Gly 
280 285 290 

gee cca ata aaa aac cct gaagtttgct ttgaagggct ttttaattta 13 88 
Ala Pro He Lys Asn Pro 
295 

aaaataaaaa tggggcttaa aacaaaaaag gttaacgtta aegggtttat cgttcccccc 1448 

gatttttttt gggacacctg ggaaaaaegg gtataaacct ttgggggccc tttttggggg 1508 

ccttaaaaat tttgaaattt gccccggggg ccctccttgt ggccggaggg gggaaaattt 1568 

tttttttatt ccggggtttt tatagggggg caaaatttta aacccccttt tctctcaaaa 1628 

aaaaaaaccc gggggttttt ttttttgggt actgccgccg atgaccttac atatgggctg 1688 

aactgeaaaa acaatggaag aggaaaacct gcaggcccgc ategtctcat tcagcgttga 174 8 

tcccgaaaat gatacgectg aaaaattgaa gaaatttgcg gccaactacc cgctcagttt 1808 
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tcaaaattgg gactttttaa ccggatactc gcaggaagaa atcgaaaa 1856 



<210> 64 
<211> 298 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 64 

Arg Gly Val Asp Asp Val Ser Ala Leu Phe Lys Lys Leu Met Leu Ser 
15 10 15 



Ser Leu He Gly Val Ser He Gly Ser Ala Leu Phe Ala Pro Asn Ala 
20 25 30 



Gly Ala Gin Glu Pro Ala Val Lys Pro Lys Lys Val Asp Val He Ala 
35 40 45 



His Arg Gly Ala Ser Gly Tyr Ala Pro Glu Asn Thr Met Ala Ala Phe 
50 55 60 



Asp Lys Ala Leu Gin Met Lys Ala Asp Tyr He Glu Leu Asp Val Gin 
65 70 75 80 



Met Ser Lys Asp Gly Glu Leu Val He He His Asp Thr Thr Val Asn 
85 90 95 



Arg Thr Thr Asp He Asp Ser Val Leu Pro Val Ala Val Lys Asp Leu 
100 105 110 



Thr Leu Ala Glu Leu Arg Lys Leu Asp Ala Gly Ser Phe Phe Gly Pro 
115 120 125 



Gin Phe Ala Gly Glu Arg He Pro Thr Phe Glu Glu Val Leu Asp Arg 
130 135 140 



Tyr Lys Gly Lys Val Gly Met Leu He Glu Leu Lys Glu Pro Ala Arg 
145 150 155 160 



Tyr Pro Gly He Glu Gly Lys Val Ser Ala Ala Leu Lys Glu Arg Arg 
165 ^ 170 175 



Met Asp Lys Pro Lys Asn Gly Lys He He Val Gin Ser Phe Asp Phe 
180 185 190 
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Asn Ser Val Tyr Lys lie His Gin Leu Leu Pro Ser Met Pro Thr Gly 
195 200 205 



Val Leu Thr Ser Lys Ala Ala Asp Leu Thr Asp Ala Lys Leu Lys Glu 
210 215 220 



Phe Ser Gly Tyr Ala Lys Tyr Val Asn Ala Asn Leu Lys Asn Val Ala 
225 230 235 240 



Ala Asp Pro Thr Leu Val Pro Arg lie His Ala Leu Gly Met Lys lie 
245 250 255 



Arg Pro Trp Thr Val Arg Ser Arg Asp Glu Val Pro Pro Leu Ser Arg 
260 265 270 



Pro Ala Trp Asn Gly lie Val Thr Lys Leu Ser Arg Leu Leu Phe Gin 
275 280 285 



Lys Ser Thr Gly Ala Pro lie Lys Asn Pro 
290 295 



<210> 65 

<211> 1768 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1265) 



<400> 65 
gcgtttcgcg 


atatcaatct 


cgactacatc 


aaagtccegg 


tggatgeetc 


agaaaagatg 


aacgatcaat 


tgatggacaa 


attggagcca 


tatccatatg 


atcagctgaa 


agattttaaa 


acggcctatt 


tggcaggcta 


catcgctgaa 


aaatataatt 


acgatgatga 


agagcttttt 


ccgcgggcga 


aaagcaaaat 


cagcggctac 


atcgagtcat 


atatcgattc 


caccctgtcc 


gggtacagct 


cagtcgatgt 


gaaaacgaaa 


caegtcgata 


cacaaaaagt 


gaaaagcttg 


tatgtgcttt 


tgcccgtctg 


gatggtcaat 


tacaactaca 


aacaaaagga 


ttacatcttt 


gccatgaacg 


gacaaacggg 


aaaagtcgtc 


ggcaagccgc 


cgatcagctc 


atttaaagaa 


aaaatgtggt 


tcagcgggct 


ggccgtctcc 


atatttgeae 


tctggaaaat 


cattgetget 


gtaatgggag 


gcggggcgtg 


atg aga agt tta ttg aga age gcg atg ate tta 



60 
120 
180 
240 
300 
360 
420 
480 
533 
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Met Arg Ser Leu Leu Arg Ser Ala Met lie Leu 
15 10 



tgt atg att ttc ctt gtc ttc ate cct ata gec tec ggt gcg gca gec 
Cys Met lie Phe Leu Val Phe He Pro He Ala Ser Gly Ala Ala Ala 
15 20 25 

tct gaa cag aag egg ttt gtt tat gat gaa gec ggg ctt ctg acc aaa 
Ser Glu Gin Lys Arg Phe Val Tyr Asp Glu Ala Gly Leu Leu Thr Lys 
30 35 40 

cag gaa ate gag aag ctg gaa acg ctg gca gee aaa ttg ggc gee gaa 
Gin Glu He Glu Lys Leu Glu Thr Leu Ala Ala Lys Leu Gly Ala Glu 
45 50 55 

egg gag acc gac ttt ate att gtg acg acc aat gat aca aac ggc cgc 
Arg Glu Thr Asp Phe He He Val Thr Thr Asn Asp Thr Asn Gly Arg 
60 65 70 75 

gat gta aag aaa tat gcg gag gac ttc tat gac gaa aaa gcg ccc ggc 
Asp Val Lys Lys Tyr Ala Glu Asp Phe Tyr Asp Glu Lys Ala Pro Gly 
80 85 90 

tac cag aag aag cac gga aat gca gec gta tta acg gta gat atg gag 
Tyr Gin Lys Lys His Gly Asn Ala Ala Val Leu Thr Val Asp Met Glu 
95 100 105 

cat aga gaa gtc tat ctt gec ggc ttt aaa aag get gaa gaa tat ttg 
His Arg Glu Val Tyr Leu Ala Gly Phe Lys Lys Ala Glu Glu Tyr Leu 
110 115 120 

aat gac gee agg ctg gac aaa att aga gaa aaa ate acg ccg gat ata 
Asn Asp Ala Arg Leu Asp Lys He Arg Glu Lys He Thr Pro Asp He 
125 130 135 

tec gac aag cat tat gag gee gca ttc gaa atg ttt atg aag gcg gcg 
Ser Asp Lys His Tyr Glu Ala Ala Phe Glu Met Phe Met Lys Ala Ala 
140 145 150 155 

cat gat gat atg gag aag aaa ccg tgg gcg gac age ate ttt ttt aag 
His Asp Asp Met Glu Lys Lys Pro Trp Ala Asp Ser He Phe Phe Lys 
160 165 170 

acg tgg ttt caa ttg ctt gtt teg gca gtc ate gcg gga att gee gtc 
Thr Trp Phe Gin Leu Leu Val Ser Ala Val He Ala Gly He Ala Val 
175 180 185 

gee att atg aaa tac aat tea ggc ggc aaa gtg aca gta agt gca age 
Ala He Met Lys Tyr Asn Ser Gly Gly Lys Val Thr Val Ser Ala Ser 
190 195 200 

act tat atg aac ggt gat acg tec gga gtg ate aga aat aat gac gaa 
Thr Tyr Met Asn Gly Asp Thr Ser Gly Val He Arg Asn Asn Asp Glu 
205 210 215 

tac ate aga acg acc gtc aca aaa cag aga aaa ccg tec aat aat aaa 
Tyr He Arg Thr Thr Val Thr Lys Gin Arg Lys Pro Ser Asn Asn Lys 
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220 225 230 235 

age tea ggc ggc gga acg acg age gga ggc cat teg cac age ggc age 12 53 

Ser Ser Gly Gly Gly Thr Thr Ser Gly Gly His Ser His Ser Gly Ser 
240 245 250 

egg gga age ttt tagaaaggga aaggaagagc ttaaatggtg ttttttagaa 13 05 

Arg Gly Ser Phe 
255 



ateaatttge 


aaatgtagta gagtgggatg 


aatttcgega 


tgatatgatt 


ttctataaat 


1365 


ggaacaaccg 


cgaaatcaaa 


aaggggagee 


ggctgatcat 


tcgccccggt 


caggatgecg 


1425 


tctttttaaa 


caaeggaaaa 


attgaaggca 


ttttccagga 


tgagggegae 


tatgatattg 


1485 


aatccgaaat 


tattcctttt 


ttatccactt 


taaaaggttt 


taaatttggc 


tttaacagcg 


1545 


ggatgegege 


cgaagtcctg 


tttgtcaaca 


cgaaggaatt 


tacegtcaag 


tgggggacga 


1605 


agaatgecat 


caatatcccg 


getgeaggae 


ttcegggegg 


catgccgatc 


agggegaacg 


1665 


gaagatttaa 


ctttaaggtg 


aatgattatg 


tegcattaat 


cgataaaatt 


gccggtgtga 


1725 


aagatcagta 


tgttgtggaa 


gatatcaaaa 


tacggatcac 


ate 




1768 



<210> 66 
<211> 255 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 66 

Met Arg Ser Leu Leu Arg Ser Ala Met lie Leu Cys Met lie Phe Leu 
15 10 15 



Val Phe He Pro He Ala Ser Gly Ala Ala Ala Ser Glu Gin Lys Arg 
20 25 30 



Phe Val Tyr Asp Glu Ala Gly Leu Leu Thr Lys Gin Glu He Glu Lys 
35 40 45 



Leu Glu Thr Leu Ala Ala Lys Leu Gly Ala Glu Arg Glu Thr Asp Phe 
50 55 60 



He He Val Thr Thr Asn Asp Thr Asn Gly Arg Asp Val Lys Lys Tyr 
65 70 75 80 



Ala Glu Asp Phe Tyr Asp Glu Lys Ala Pro Gly Tyr Gin Lys Lys His 
85 90 95 
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Gly Asn Ala Ala Val Leu Thr Val Asp Met Glu His Arg Glu Val Tyr 
100 105 110 



Leu Ala Gly Phe Lys Lys Ala Glu Glu Tyr Leu Asn Asp Ala Arg Leu 
115 120 125 



Asp Lys lie Arg Glu Lys lie Thr Pro Asp lie Ser Asp Lys His Tyr 
130 135 140 



Glu Ala Ala Phe Glu Met Phe Met Lys Ala Ala His Asp Asp Met Glu 
145 150 155 160 



Lys Lys Pro Trp Ala Asp Ser lie Phe Phe Lys Thr Trp Phe Gin Leu 
165 170 175 



Leu Val Ser Ala Val He Ala Gly He Ala Val Ala He Met Lys Tyr 
180 185 190 



Asn Ser Gly Gly Lys Val Thr Val Ser Ala Ser Thr Tyr Met Asn Gly 
195 200 205 



Asp Thr Ser Gly Val He Arg Asn Asn Asp Glu Tyr He Arg Thr Thr 
210 215 220 



Val Thr Lys Gin Arg Lys Pro Ser Asn Asn Lys Ser Ser Gly Gly Gly 
225 230 235 240 



Thr Thr Ser Gly Gly His Ser His Ser Gly Ser Arg Gly Ser Phe 
245 250 255 



<210> 67 

<211> 2206 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1703) 

<400> 67 

tctcccggag ttcttcccaa taggatacct cttcgtactc caaatgctcg atcggcgcac 60 

cggtaataat catgccgtcg aattttcggt ccctgattga agaaaaagtt gtataaaact 12 0 

gttccaaatg ctgccttggt gtatgttttg gcgtgtgtgt agacggtatt aaaaaagtga 180 



165 



aatatacctg taaaggagaa ttcccgagca tcctgagcag ctgtgtctcg gtcttgattt 240 

tctgcggcat cagattaaga atcacaatat ttaaaggtct gatgtcctga tgaaaagccc 3 00 

gtttttcatc catgacaaaa atattttcac tttcaagaat ctgctttgct ggcaaattga 360 

taggtatgtt gataggcaac acgccacctc cggttttctc cgctgatttt tcttcatatc 420 

ggagcgacag tcgtgcgtta agctggcagc tgacatcgta tgaattaaaa ggaatcttga 480 

acaactgccg gccgaaggtg atg ttt tat gac ttg gaa ttt gcc gat ata eta 533 

Met Phe Tyr Asp Leu Glu Phe Ala Asp lie Leu 
15 10 

acg ccg etc cgc gaa cag ctt cag ttc tgc ctg atg att gaa gcg ggt 581 
Thr Pro Leu Arg Glu Gin Leu Gin Phe Cys Leu Met lie Glu Ala Gly 
15 20 25 

gcg gga atg aac acg act gaa cag ttt gag age tta ttt aaa aac agg 629 
Ala Gly Met Asn Thr Thr Glu Gin Phe Glu Ser Leu Phe Lys Asn Arg 
30 35 40 

ccg ctg aag gtg gaa get gag cag gtg aca gag cat gat ttg get tta 677 
Pro Leu Lys Val Glu Ala Glu Gin Val Thr Glu His Asp Leu Ala Leu 
45 50 55 

atg ctg ttc ace teg ggc acg acg gga aac ccg aaa ggc tgc atg gtc 725 
Met Leu Phe Thr Ser Gly Thr Thr Gly Asn Pro Lys Gly Cys Met Val 
60 65 70 75 

aac cac ggc agt ctg gcc gca tac ttg aca gag gtg aac gtg aaa teg 773 
Asn His Gly Ser Leu Ala Ala Tyr Leu Thr Glu Val Asn Val Lys Ser 
80 85 90 

aag cag ctg aaa ggc acg cgc ttt tta gcg age cac ccg etc tat cat 821 
Lys Gin Leu Lys Gly Thr Arg Phe Leu Ala Ser His Pro Leu Tyr His 
95 100 105 

atg age teg etc aac cat gtt ttt cag gcg get ttt gaa gga att gcc 869 
Met Ser Ser Leu Asn His Val Phe Gin Ala Ala Phe Glu Gly lie Ala 
110 115 120 

ctt tat ttc tta tgg gat ccc gaa ccg ttt gaa ate ctg cag gag ate 917 
Leu Tyr Phe Leu Trp Asp Pro Glu Pro Phe Glu lie Leu Gin Glu lie 
125 130 135 

gag aag aaa cgc att cat atg atg atg gcg ttt cct tec gtc tac ace 965 
Glu Lys Lys Arg lie His Met Met Met Ala Phe Pro Ser Val Tyr Thr 
140 145 150 155 

tac atg ctg gag gaa atg aaa aga cat cca ttc gac ctg tea tct gtg 1013 
Tyr Met Leu Glu Glu Met Lys Arg His Pro Phe Asp Leu Ser Ser Val 
160 165 170 

aaa atg ctt gtt tec ggc ggc ace aag gtg ccg gcg egg ctg att aag 1061 
Lys Met Leu Val Ser Gly Gly Thr Lys Val Pro Ala Arg Leu lie Lys 
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175 180 185 

gag tac aat gac cat gga ate atg atg gtg cag ggg tac ggc age aca 1109 

Glu Tyr Asn Asp His Gly lie Met Met Val Gin Gly Tyr Gly Ser Thr 
190 195 200 

gaa gca tgg acg gtc age gta tgg egg cct gac atg ggc tgg gat aaa 1157 

Glu Ala Trp Thr Val Ser Val Trp Arg Pro Asp Met Gly Trp Asp Lys 
205 210 215 

gtc act tea gee ggc aag ccg att ccg caa gtc age ata aaa ate gaa 1205 

Val Thr Ser Ala Gly Lys Pro lie Pro Gin Val Ser lie Lys lie Glu 

220 225 230 235 

gac cct gat aca cat gaa gag ctg ccg acg gga gaa gtc gga gaa gtc 1253 

Asp Pro Asp Thr His Glu Glu Leu Pro Thr Gly Glu Val Gly Glu Val 
240 245 250 

gtc gtc aaa age ccg tat gtt ttt gaa ggg tat tac caa aat cct tec 1301 

Val Val Lys Ser Pro Tyr Val Phe Glu Gly Tyr Tyr Gin Asn Pro Ser 
255 260 265 

gec acg caa aag gtg ctg aaa gac ggc tgg ttc tat atg ggg gac tec 134 9 

Ala Thr Gin Lys Val Leu Lys Asp Gly Trp Phe Tyr Met Gly Asp Ser 
270 275 280 

ggc aaa etc gat gaa gac gga ttt tta tat att ace ggc egg tat aaa 1397 

Gly Lys Leu Asp Glu Asp Gly Phe Leu Tyr lie Thr Gly Arg Tyr Lys 
285 290 295 

gac gtc att gtc tac gga ggc gac aac att tat ccg gac caa gtg gaa 1445 

Asp Val lie Val Tyr Gly Gly Asp Asn lie Tyr Pro Asp Gin Val Glu 

300 305 310 315 

gaa ate ate gat caa gtg ccc gga gta gtt gaa tct gee gtc ate ggc 1493 

Glu He He Asp Gin Val Pro Gly Val Val Glu Ser Ala Val He Gly 
320 325 330 

gtc ccg gat gaa atg tac ggc gag gtt ccg agg gcg tat gtg gtg aaa 1541 

Val Pro Asp Glu Met Tyr Gly Glu Val Pro Arg Ala Tyr Val Val Lys 
335 340 345 

aat gaa age gee ggc etc aag aag gag gac att ate gcg tat tgc aaa 15 8 9 

Asn Glu Ser Ala Gly Leu Lys Lys Glu Asp He He Ala Tyr Cys Lys 
350 355 360 

gag cgc ctg tec gac tat aaa att cct gaa ate gtc ttt ate gac age 1637 

Glu Arg Leu Ser Asp Tyr Lys He Pro Glu He Val Phe He Asp Ser 
365 370 375 

ctt ccg aaa aac agg etc ggc aaa ate gtc aaa aaa gat ctg cgt gaa 1685 

Leu Pro Lys Asn Arg Leu Gly Lys He Val Lys Lys Asp Leu Arg Glu 

380 385 390 395 

ctg gca gtc aaa ggg cag tgagcgcaat gattgaccga aagcttatcc 1733 
Leu Ala Val Lys Gly Gin 
400 
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agcattggat 


aagctttttg 


tgctgattcc 


ttgcatcagc 


tgccgttttt 


tgtaacgttt 


1793 


tccagtgcta 


aacccactac 


aacattagga 


ggtgttgaca 


attgaaatcg 


aaatggagtg 


1853 


caatggtggt 


tattgccggt 


cttttattgc 


tggccggatg 


cggtgcactg 


aaggaggctg 


1913 


atcccccgcg 


cggcagatca 


gcgcaaaaaa 


cggaagcctc 


gttttctgaa 


gctgaacagc 


1973 


gatttgcgct 


cgccttgttt 


caagacatga 


taaaagaaga 


agggagccgg 


aaaaacatct 


2033 


tcctctcgcc 


ttacagtatt 


cagcaggcac 


ttttgatgac 


ggcaaacggt 


gccgcgggag 


2093 


acagcagaaa 


ggacctgatc 


agcactttac 


atctcagcca 


ggcggatatg 


gcatcgatca 


2153 


acgggatatc 


aaaatctgtt 


aatcgttctc 


ttgaaacgct 


gcctcacggt 


gaa 


2206 



<210> 68 
<211> 401' 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 68 

Met Phe Tyr Asp Leu Glu Phe Ala Asp lie Leu Thr Pro Leu Arg Glu 
15 10 15 



Gin Leu Gin Phe Cys Leu Met He Glu Ala Gly Ala Gly Met Asn Thr 
.20 25 30 



Thr Glu Gin Phe Glu Ser Leu Phe Lys Asn Arg Pro Leu Lys Val Glu 
35 40 45 



Ala Glu Gin Val Thr Glu His Asp Leu Ala Leu Met Leu Phe Thr Ser 
50 55 60 



Gly Thr Thr Gly Asn Pro Lys Gly Cys Met Val Asn His Gly Ser Leu 
65 70 75 80 



Ala Ala Tyr Leu Thr Glu Val Asn Val Lys Ser Lys Gin Leu Lys Gly 
85 90 95 



Thr Arg Phe Leu Ala Ser His Pro Leu Tyr His Met Ser Ser Leu Asn 
100 105 110 



His Val Phe Gin Ala Ala Phe Glu Gly He Ala Leu Tyr Phe Leu Trp 
115 120 125 
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Asp Pro Glu Pro Phe Glu lie Leu Gin Glu lie Glu Lys Lys Arg lie 
130 135 140 



His Met Met Met Ala Phe Pro Ser Val Tyr Thr Tyr Met Leu Glu Glu 
145 150 155 160 



Met Lys Arg His Pro Phe Asp Leu Ser Ser Val Lys Met Leu Val Ser 
165 170 175 



Gly Gly Thr Lys Val Pro Ala Arg Leu He Lys Glu Tyr Asn Asp His 
180 185 190 



Gly He Met Met Val Gin Gly Tyr Gly Ser Thr Glu Ala Trp Thr Val 
195 200 205 



Ser Val Trp Arg Pro Asp Met Gly Trp Asp Lys Val Thr Ser Ala Gly 
210 215 220 



Lys Pro He Pro Gin Val Ser He Lys He Glu Asp Pro Asp Thr His 
225 230 235 240 



Glu Glu Leu Pro Thr Gly Glu Val Gly Glu Val Val Val Lys Ser Pro 
245 250 255 



Tyr Val Phe Glu Gly Tyr Tyr Gin Asn Pro Ser Ala Thr Gin Lys Val 
260 265 270 



Leu Lys Asp Gly Trp Phe Tyr Met Gly Asp Ser Gly Lys Leu Asp Glu 
275 280 285 



Asp Gly Phe Leu Tyr He Thr Gly Arg Tyr Lys Asp Val He Val Tyr 
290 295 300 



Gly Gly Asp Asn He Tyr Pro Asp Gin Val Glu Glu He He Asp Gin 
305 ' 310 " 315 320 



Val Pro Gly Val Val Glu Ser Ala Val He Gly Val Pro Asp Glu Met 
325 330 335 



Tyr Gly Glu Val Pro Arg Ala Tyr Val Val Lys Asn Glu Ser Ala Gly 
340 345 350 



Leu Lys Lys Glu Asp He He Ala Tyr Cys Lys Glu Arg Leu Ser Asp 
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355 360 365 



Tyr Lys lie Pro Glu lie Val Phe lie Asp Ser Leu Pro Lys Asn Arg 
370 375 380 



Leu Gly Lys lie Val Lys Lys Asp Leu Arg Glu Leu Ala Val Lys Gly 
385 390 395 400 



Gin 



<210> 69 

<211> 1547 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1046) 

<400> 69 

gccgtatatt tttcaacggg cagacagtcg atgcagccta aaaaatcttg cagcagattg 60 

tctggcgcgt tttcattcat agacaatttt tgatattcat aaattaattg atccagctcc 120 

tggctccgcc tgatcgtttc atcccctgta tatccataga tttcagcggc ttcaaccatc 180 

atttgccgct tcttgctgat ggaaacgagc aatgcttctt tttcaatata cctttgcacc 240 

cgctcccggg aggtcccaaa aaaatttttt tgcaaaaaaa aatttttccc cataaggctc 300 

tagtgttatg agaaaaaaat ccgggaacgg aatcaaggac cataaaaatt ttttctggcc 360 

aacccaaaac cccggtgcgt ttaagtcgtc ataaataaga aaccagcgga ggaaaaattt 420 

ttctcgcaac cctcttgtaa tctatctgac gttattgtaa catttgtaat ataagagata 480 

tatttaagga gagaggacca ttg aaa aag tta ate gtt tgt tta tta get gtt 533 

Leu Lys Lys Leu lie Val Cys Leu Leu Ala Val 
15 10 

tta ctg ate ttg cct gee gga gcg tec etc gca gcg aaa aat caa aca 581 
Leu Leu lie Leu Pro Ala Gly Ala Ser Leu Ala Ala Lys Asn Gin Thr 
15 20 25 

tea ggg aat tta aca aat aag caa gtc atg caa tta acc ttg cag gca 62 9 

Ser Gly Asn Leu Thr Asn Lys Gin Val Met Gin Leu Thr Leu Gin Ala 
30 35 40 

egg gag cac ttt tgg aat acg atg age ggc cac aat cca aaa gcg aaa 677 
Arg Glu His Phe Trp Asn Thr Met Ser Gly His Asn Pro Lys Ala Lys 
45 50 55 
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aac tea act tgc cca tec aaa aca ttt gaa tac cgc ggt ctt cca tat 725 
Asn Ser Thr Cys Pro Ser Lys Thr Phe Glu Tyr Arg Gly Leu Pro Tyr 
60 65 70 75 

acg tat atg tgc agt gaa ttc age aca aaa gca aaa tta aca gac tac 773 
Thr Tyr Met Cys Ser Glu Phe Ser Thr Lys Ala Lys Leu Thr Asp Tyr 
80 85 90 

ttg acg ccg gtt ttc aca aaa gac gec att aaa aaa ggc ttg gaa aaa 821 
Leu Thr Pro Val Phe Thr Lys Asp Ala lie Lys Lys Gly Leu Glu Lys 
95 100 105 

tac aac ate att tct tat aaa gga aaa atg gec gtg cct gtc ggc gat 869 
Tyr Asn lie lie Ser Tyr Lys Gly Lys Met Ala Val Pro Val Gly Asp 
110 115 12 0 

ggg gac aac etc tta gga tgg gac aag gca aaa ate aaa ctg ate tct 917 
Gly Asp Asn Leu Leu Gly Trp Asp Lys Ala Lys lie Lys Leu lie Ser 
125 130 135 

caa aaa aac aat ace cgc act tat gaa ttt tec gta ccg gca ttg gat 965 
Gin Lys Asn Asn Thr Arg Thr Tyr Glu Phe Ser Val Pro Ala Leu Asp 
140 145 150 155 

gga teg gtg act gcg aaa aga aag ate acg ttt gtg aaa gaa aac aac 1013 
Gly Ser Val Thr Ala Lys Arg Lys He Thr Phe Val Lys Glu Asn Asn 
160 165 170 

aaa tgg aaa ate aat cag etc gat get gec ate taaacgaaaa agctaatgtc 1066 
Lys Trp Lys He Asn Gin Leu Asp Ala Ala He 
175 180 

taaaaacgga cattagcttt tttccgtcaa aeggtcagtt caacgatgtt geegtcagga 1126 

tccagaatga ctctttcata atacccgtct cccgtgacgc gcggctttcc ggcaacctgg 1186 

tatccttcct tttcaaagcg gctcgtcatc tcgtcaacct cttgccgcga ccctaaggaa 1246 

aacgecatat gtgeatagee ggaagcgttc tcctctcctt ttgcaaggtc ggggegtetc 1306 

atcagctcaa gccgtgttcc cgattcaaac tggatgaaat atgattcgaa atgettttte 1366 

ggattgacat atttttcatt cgtctttccg tgaaaaaaac gggtatagaa atctttcatt 1426 

tcctctaaat tgttcgtcca tatggcgatg tgttcgattt tcataaatct ccctcccatt 1486 

tcatattacc atatagatcc tetgectttt tttacacttt tttaaattga taagtattca 1546 

t 1547 



<210> 70 

<211> 182 

<212> PRT 

<213> Bacillus lichenif ormis 
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<400> 70 

Leu Lys Lys Leu lie Val Cys Leu Leu Ala Val Leu Leu lie Leu Pro 
15 10 15 



Ala Gly Ala Ser Leu Ala Ala Lys Asn Gin Thr Ser Gly Asn Leu Thr 
20 25 30 



Asn Lys Gin Val Met Gin Leu Thr Leu Gin Ala Arg Glu His Phe Trp 
35 40 45 



Asn Thr Met Ser Gly His Asn Pro Lys Ala Lys Asn Ser Thr Cys Pro 
50 55 60 



Ser Lys Thr Phe Glu Tyr Arg Gly Leu Pro Tyr Thr Tyr Met Cys Ser 
65 70 75 80 



Glu Phe Ser Thr Lys Ala Lys Leu Thr Asp Tyr Leu Thr Pro Val Phe 
85 90 95 



Thr Lys Asp Ala lie Lys Lys Gly Leu Glu Lys Tyr Asn lie lie Ser 
100 105 110 



Tyr Lys Gly Lys Met Ala Val Pro Val Gly Asp Gly Asp Asn Leu Leu 
115 120 125 



Gly Trp Asp Lys Ala Lys lie Lys Leu lie Ser Gin Lys Asn Asn Thr 
130 135 140 



Arg Thr Tyr Glu Phe Ser Val Pro Ala Leu Asp Gly Ser Val Thr Ala 
145 150 155 160 



Lys Arg Lys lie Thr Phe Val Lys Glu Asn Asn Lys Trp Lys lie Asn 
165 170 175 



Gin Leu Asp Ala Ala lie 
180 



<210> 71 

<211> 1621 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 
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<221> CDS 

<222> (271) . . (1122) 
<400> 71 

gcttgatggc agtgcacggg tttggctatt ctgcgcttcc ggcaatgaac gatgcctgga 60 

gtgctgtatt cagccgctcg tttgccatat tcacagtttt tgtattggct ggcggattgc 120 

tatatttatt gacttgcaaa cgcaaaaaat cttaggatat tcgagtggtt gggcgggaaa 180 

gcccagccgt tttttatgct gactcgattt tctgaaacat aatgaaaaga aaatcgtatt 240 

tgatgtaaag cttcttgaga ggatgaaaat gat gaa aag aag cat egg cac ctt 294 

Asp Glu Lys Lys His Arg His Leu 
1 5 

tta aat tta egg act gac aat tta ata ttc gcg agt agg tta agg gaa 342 
Leu Asn Leu Arg Thr Asp Asn Leu lie Phe Ala Ser Arg Leu Arg Glu 
10 15 20 

gec gat tct tgt gat gca egg agg tea ttc gaa ttg ccg cga gga att 3 90 

Ala Asp Ser Cys Asp Ala Arg Arg Ser Phe Glu Leu Pro Arg Gly lie 
25 30 35 40 

tgg gta teg aga tct tta tta gag ccg att etc tat cat cac gee ttc 438 
Trp Val Ser Arg Ser Leu Leu Glu Pro lie Leu Tyr His His Ala Phe 
45 50 55 

ccg tgc agg gta tgg ccg gac ate gaa aga aat egg gga cag ttt gga 486 
Pro Cys Arg Val Trp Pro Asp lie Glu Arg Asn Arg Gly Gin Phe Gly 
60 65 70 

act tgc ctg eta tta cat atg aaa ctg ctt gat cat tta aat ate aag 534 
Thr Cys Leu Leu Leu His Met Lys Leu Leu Asp His Leu Asn lie Lys 
75 80 85 

aaa gtt cat gtg gtt gcg gtg tea gee ggc ggg cca age gga ata tgt 582 
Lys Val His Val Val Ala Val Ser Ala Gly Gly Pro Ser Gly He Cys 
90 95 100 

ttt gca tec aaa tac teg gaa aga gta gaa tec tta att ttg caa age 630 
Phe Ala Ser Lys Tyr Ser Glu Arg Val Glu Ser Leu He Leu Gin Ser 
105 110 115 120 

get gtc aca aag cag tgg ctg aca gcg aag gat att gaa tat aaa gtt 678 
Ala Val Thr Lys Gin Trp Leu Thr Ala Lys Asp He Glu Tyr Lys Val 
125 130 135 

ggt cag ate ate ttt egg ccg cct gtt gaa aag gee gta tgg aag ctg 726 
Gly Gin He He Phe Arg Pro Pro Val Glu Lys Ala Val Trp Lys Leu 
140 145 150 

ata teg gcg ctt aac aat cga ttt ccg gaa tgg ate ttt aag aaa atg 774 
He Ser Ala Leu Asn Asn Arg Phe Pro Glu Trp He Phe Lys Lys Met 
155 160 165 

eta tec tec ttt act aca ctt cct get gat cag gcg atg ctg aaa gtc 822 
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Leu Ser Ser Phe Thr Thr Leu Pro Ala Asp Gin Ala Met Leu Lys Val 
170 175 180 

acg gag gga gat att gaa gaa atg aga aaa atg aac aac aga cag cgt 870 

Thr Glu Gly Asp lie Glu Glu Met Arg Lys Met Asn Asn Arg Gin Arg 

185 190 195 200 

tea agt cga ggg ttc ttg ctt gat tta aaa aat ata gac gat tta tct 918 

Ser Ser Arg Gly Phe Leu Leu Asp Leu Lys Asn lie Asp Asp Leu Ser 
205 210 215 

ttc cat cat ttg aag gag att tct tgt ccg gta tta att atg cat tgc 966 

Phe His His Leu Lys Glu He Ser Cys Pro Val Leu He Met His Cys 
220 225 230 

cga tat gat cgt gtt gtt cca gec gag cat get ttt cat gca aaa aaa 1014 

Arg Tyr Asp Arg Val Val Pro Ala Glu His Ala Phe His Ala Lys Lys 
235 240 245 

ctg att cct ttt tea gaa gtc tat cag gca gac age tgg ggt cat etc 1062 

Leu He Pro Phe Ser Glu Val Tyr Gin Ala Asp Ser Trp Gly His Leu 
250 255 260 

att tgg ctg gga aca gag ggt aaa tct gtc tea cag aag gtc ate age 1110 

He Trp Leu Gly Thr Glu Gly Lys Ser Val Ser Gin Lys Val He Ser 

265 270 275 280 

ttt tta aaa acc acatcatctt gatcataaga tgaataaaat tttaggatcg 1162 
Phe Leu Lys Thr 



cagcctaccc 


gcaaatgaag 


tagtgeaatt 


ttttaatcaa 


gagcagaatg 


atctttccga 


1222 


acagaactga 


tgaacgtcgt 


acaagacttg 


caaataagat 


gaatgagaaa 


tcctccctgg 


1282 


ccggttttcg 


gagcacaagg 


gaaacttatg 


tataagaatc 


tattccgata 


gagggacagg 


1342 


tacgggatga 


atcattgatt 


accgttgcct 


gcgatttccc 


aggggggaga 


gagttggtaa 


1402 


acttgatatc 


atecgegggt 


ttgetttget 


tggcattctt 


ttageccata 


gggaagtcgt 


1462 


ctttggctgt 


ggatatttca 


atttgggect 


gctgaatgga 


tatggcgcag 


tttggcttgc 


1522 


ggcaagegge 


agcttcttcc 


taaactcgcg 


attgaaacga 


tgcggctatg 


caatatggtg 


1582 


aaacgttgca 


tgaaaaactt 


aacattttaa 


aaatccagc 






1621 



<210> 72 
<211> 284 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 72 

Asp Glu Lys Lys His Arg His Leu Leu Asn Leu Arg Thr Asp Asn Leu 
15 10 15 
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He Phe Ala Ser Arg Leu Arg Glu Ala Asp Ser Cys Asp Ala Arg Arg 
20 25 30 



Ser Phe Glu Leu Pro Arg Gly He Trp Val Ser Arg Ser Leu Leu Glu 
35 40 45 



Pro He Leu Tyr His His Ala Phe Pro Cys Arg Val Trp Pro Asp He 
50 55 60 



Glu Arg Asn Arg Gly Gin Phe Gly Thr Cys Leu Leu Leu His Met Lys 
65 ^ 70 75 80 



Leu Leu Asp His Leu Asn He Lys Lys Val His Val Val Ala Val Ser 
85 90 95 



Ala Gly Gly Pro Ser Gly He Cys Phe Ala Ser Lys Tyr Ser Glu Arg 
100 105 HO 



Val Glu Ser Leu He Leu Gin Ser Ala Val Thr Lys Gin Trp Leu Thr 
115 120 125 



Ala Lys Asp He Glu Tyr Lys Val Gly Gin He He Phe Arg Pro Pro 
130 135 140 



Val Glu Lys Ala Val Trp Lys Leu He Ser Ala Leu Asn Asn Arg Phe 
145 ' 150 155 160 



Pro Glu Trp He Phe Lys Lys Met Leu Ser Ser Phe Thr Thr Leu Pro 
165 170 175 



Ala Asp Gin Ala Met Leu Lys Val Thr Glu Gly Asp He Glu Glu Met 
180 185 190 



Arg Lys Met Asn Asn Arg Gin Arg Ser Ser Arg Gly Phe Leu Leu Asp 
195 200 205 



Leu Lys Asn He Asp Asp Leu Ser Phe His His Leu Lys Glu He Ser 
210 215 220 



Cys Pro Val Leu He Met His Cys Arg Tyr Asp Arg Val Val Pro Ala 
225 230 235 240 



175 



Glu His Ala Phe His Ala Lys Lys Leu lie Pro Phe Ser Glu Val Tyr 
245 250 255 



Gin Ala Asp Ser Trp Gly His Leu lie Trp Leu Gly Thr Glu Gly Lys 
260 265 270 



Ser Val Ser Gin Lys Val lie Ser Phe Leu Lys Thr 
275 280 



<210> 73 

<211> 1630 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (256) . . (1131) 

<400> 73 

cgctgttcac ccatttggtt tgttcctcag cctcttgggc gctcgcacat ccggcgagcc 60 

agatcaacaa gaagaataaa actgttcgtt ttttcatccg cttcctccga ctttaattgt 120 

tttttggcca ttatatgaat tcggccagcg ttgaatattt cctcttttca gggaaatttc 180 

cgaagcggcg attcaaaaat ccgcaaactt atcttacaat agaaaaagtt ctgaatgatc 240 

gagtagggag agate gtt agt atg aaa gta teg gtt ctg ttt gtc ttg ctt 2 91 

Val Ser Met Lys Val Ser Val Leu Phe Val Leu Leu 
1 5 10 

gcg gca att tta tgg gga acg acg gga aca acc cag gca ttt gcg ccg 339 
Ala Ala lie Leu Trp Gly Thr Thr Gly Thr Thr Gin Ala Phe Ala Pro 
15 20 25 

aaa gag gcg gca cct ctt gtg ttc ggc get gtc aga atg get gtc ggc 387 
Lys Glu Ala Ala Pro Leu Val Phe Gly Ala Val Arg Met Ala Val Gly 
30 35 40 

ggc ate acc ctg etc ttg ttc gcg get ttc cgc ggt caa ttg aaa cga 435 
Gly lie Thr Leu Leu Leu Phe Ala Ala Phe Arg Gly Gin Leu Lys Arg 
45 50 55 60 

age ggc tgg ccc gtt aaa acg ctg ate ate gca gca ttg age atg gca 483 
Ser Gly Trp Pro Val Lys Thr Leu lie lie Ala Ala Leu Ser Met Ala 
65 70 75 

ttt tac cag cct ttc ttt ttt tea gee gtc age ctg tea gga ate gee 531 
Phe Tyr Gin Pro Phe Phe Phe Ser Ala Val Ser Leu Ser Gly He Ala 
80 85 90 

gtc gga acg gtc gtc gee ate ggc age get ccg att att gee ggc tgc 579 
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Val Gly Thr Val Val Ala He Gly Ser Ala Pro He He Ala Gly Cys 
95 100 105 

etc gaa tgg ctg gtg ttc aaa aag gtt ccg cag acg aaa tgg tgg ate 627 
Leu Glu Trp Leu Val Phe Lys Lys Val Pro Gin Thr Lys Trp Trp He 
110 115 120 

gca act get gca gcg ata gca ggc gta gee tta tta ttc att ccc tec 675 
Ala Thr Ala Ala Ala He Ala Gly Val Ala Leu Leu Phe He Pro Ser 
125 130 135 140 

gee tea teg ggg ggg age ttt etc ggc ata ctg etc gca ctt ggc gee 723 
Ala Ser Ser Gly Gly Ser Phe Leu Gly He Leu Leu Ala Leu Gly Ala 
145 150 155 

ggt ctt tec ttt gee gtc tac acg ctg aca age aag aaa etc ctg caa 771 
Gly Leu Ser Phe Ala Val Tyr Thr Leu Thr Ser Lys Lys Leu Leu Gin 
160 165 170 

aag caa aag ccg gag get gtc aca ggc ace gta ttc ttt tta age get 819 
Lys Gin Lys Pro Glu Ala Val Thr Gly Thr Val Phe Phe Leu Ser Ala 
175 180 185 

gta ttg ctt gee ccg ttg ttg ttt ctg tac gat etc ggc tgg ate tea 867 
Val Leu Leu Ala Pro Leu Leu Phe Leu Tyr Asp Leu Gly Trp He Ser 
190 195 200 

teg gtt cag gga atg get gtc age etc tat ate ggg gtc att gca ace 915 
Ser Val Gin Gly Met Ala Val Ser Leu Tyr He Gly Val He Ala Thr 
205 210 215 220 

gga gee gcg tac ctg tta ttt acg aca gga ttg gca aaa gtg ccc gee 963 
Gly Ala Ala Tyr Leu Leu Phe Thr Thr Gly Leu Ala Lys Val Pro Ala 
225 230 235 

tea acg gcg gtg acg ctg teg ctt get gaa ccg ctt aca gcg teg ctg 1011 
Ser Thr Ala Val Thr Leu Ser Leu Ala Glu Pro Leu Thr Ala Ser Leu 
240 245 250 

ttg gga ace gtg ctt gtc agg gaa teg ctg cct ctt gtt tec tgg gee 1059 
Leu Gly Thr Val Leu Val Arg Glu Ser Leu Pro Leu Val Ser Trp Ala 
255 260 265 

ggg ate gee ctg ctt ctt tta ggc att ttt tat att tec tat cag ccc 1107 
Gly lie Ala Leu Leu Leu Leu Gly He Phe Tyr He Ser Tyr Gin Pro 
270 275 280 

aaa aag gat aaa ata aac get gaa cagatgaaag cgtaaaaaaa acccgcccgg 1161 
Lys Lys Asp Lys He Asn Ala Glu 
285 290 

ggatataegg gcgggttttc atgttgtctt gttattcatc caaaccgatg gacaaatatt 1221 

ttgtttccaa ataeggcteg atgccttcca gtccgctttc gegtccgata ccgctttcct 1281 

tcatgccgcc gaaaggegee tgaacggttg acggtccgcc gtcattccag ccgagaatgc 1341 
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cgtaatcaag 


gttttcggat 


9 

aaatagatgc 


w 

cgcggcggta gttttccgta aagaagtatg 


1401 


ccgctaaacc 


gtaaggcgta 


tcattggcga 


gcttgaccgc 


ttcgtccagc 


gttttaaaag 


1461 


acgtaatcgg 


cgcaacgggg 


ccgaatgttt 


cctcatgcat 


gatcgtcatt 


gaaggatcaa 


1521 


catccgtcag 


cactgtcgga 


tggacaaagt 


agcatgattt 


ctcatcatcg 


ctttcatatt 


1581 


cggcgccgat 


gagaactttc 


gcccctttat 


tcaccgcgtc 


attgatttg 




1630 



<210> 74 
<211> 292 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 74 

Val Ser Met Lys Val Ser Val Leu Phe Val Leu Leu Ala Ala lie Leu 
15 10 15 



Trp Gly Thr Thr Gly Thr Thr Gin Ala Phe Ala Pro Lys Glu Ala Ala 
20 25 30 



Pro Leu Val Phe Gly Ala Val Arg Met Ala Val Gly Gly He Thr Leu 
35 40 45 



Leu Leu Phe Ala Ala Phe Arg Gly Gin Leu Lys Arg Ser Gly Trp Pro 
50 55 60 



Val Lys Thr Leu He He Ala Ala Leu Ser Met Ala Phe Tyr Gin Pro 
65 70 75 80 



Phe Phe Phe Ser Ala Val Ser Leu Ser Gly He Ala Val Gly Thr Val 
85 90 95 



Val Ala He Gly Ser Ala Pro He He Ala Gly Cys Leu Glu Trp Leu 
100 105 110 



Val Phe Lys Lys Val Pro Gin Thr Lys Trp Trp He Ala Thr Ala Ala 
115 120 125 



Ala He Ala Gly Val Ala Leu Leu Phe He Pro Ser Ala Ser Ser Gly 
130 135 140 



Gly Ser Phe Leu Gly He Leu Leu Ala Leu Gly Ala Gly Leu Ser Phe 
145 150 155 160 
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Ala Val Tyr Thr Leu Thr Ser Lys Lys Leu Leu Gin Lys Gin Lys Pro 
165 170 175 



Glu Ala Val Thr Gly Thr Val Phe Phe Leu Ser Ala Val Leu Leu Ala 
180 185 190 



Pro Leu Leu Phe Leu Tyr Asp Leu Gly Trp lie Ser Ser Val Gin Gly 
195 200 205 



Met Ala Val Ser Leu Tyr lie Gly Val lie Ala Thr Gly Ala Ala Tyr 
210 215 220 



Leu Leu Phe Thr Thr Gly Leu Ala Lys Val Pro Ala Ser Thr Ala Val 
225 230 235 240 



Thr Leu Ser Leu Ala Glu Pro Leu Thr Ala Ser Leu Leu Gly Thr Val 
245 250 255 



Leu Val Arg Glu Ser Leu Pro Leu Val Ser Trp Ala Gly lie Ala Leu 
260 265 270 



Leu Leu Leu Gly lie Phe Tyr lie Ser Tyr Gin Pro Lys Lys Asp Lys 
275 280 285 



lie Asn Ala Glu 
290 



<210> 75 

<211> 2140 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1637) 

<400> 75 

agctgccggg gcaaatagag cgcgctggct tgcagataat gctgctggaa gagatactat 60 

gaatacaagt gattatttag attttaatga agaaaacaaa aacaatgata atggaaaaga 120 

ttacagtaat gcctacactg atatggactg tgaggcgatg actgaagata ttaatcattt 180 

gaaatctgcc aatcctgagg tgtatcaaaa gctgcagaag atggacatta ccgctgcggc 240 

gggatacaga acagaggata ctgtaagttt ttccccttac tataccgcaa gcggaaaaca 300 
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# 



taaaataaac agtgatgata tcgtttcggt cgaaagtcaa cacggtgaca tattaggcga 3 60 

tctcattgat aaaaagccag aaattgaagt aagaggttcc ggtgtaacca atcctggaca 42 0 

tatttatgaa attgaagact ctgaatttgt tgacttgatt cgagaggtca acaaaaaaga 480 

agcagaatag gagaaggtcg atg aaa aag aaa ggg ttt ata agt ata ttt ttt 533 

Met Lys Lys Lys Gly Phe lie Ser lie Phe Phe 
1 5 10 

tta ata gtg ttt eta ctg etc gee ace ace ggc tgc ggc aaa gat gat 581 
Leu lie Val Phe Leu Leu Leu Ala Thr Thr Gly Cys Gly Lys Asp Asp 
15 20 25 

gtt cag gaa gee ate tat aaa aaa ggc ttg ccc aaa gaa gac agt cca 629 
Val Gin Glu Ala lie Tyr Lys Lys Gly Leu Pro Lys Glu Asp Ser Pro 
30 35 40 

gca ttt aga gaa ttt atg aga cat gaa ctt gat tta gcg aca gac gca 677 
Ala Phe Arg Glu Phe Met Arg His Glu Leu Asp Leu Ala Thr Asp Ala 
45 50 55 

act ctt agt tat caa aat agt aca tat acg att atg cgc agt gat aaa 725 
Thr Leu Ser Tyr Gin Asn Ser Thr Tyr Thr lie Met Arg Ser Asp Lys 
60 65 70 75 

aag ggg eta egg tac tat caa tat aca gat caa gaa gta gac gat ttt 773 
Lys Gly Leu Arg Tyr Tyr Gin Tyr Thr Asp Gin Glu Val Asp Asp Phe 
80 85 90 

tac agt ccc ttt ctt teg get aat aaa tat cct gcg aca aaa tta tat 821 
Tyr Ser Pro Phe Leu Ser Ala Asn Lys Tyr Pro Ala Thr Lys Leu Tyr 
95 100 105 

gat ttg aaa aca act gaa ttt tta act aaa gaa aaa ctt ate cac aat 869 
Asp Leu Lys Thr Thr Glu Phe Leu Thr Lys Glu Lys Leu lie His Asn 
110 115 120 

aaa ctt gaa tat aat ctg ccg gaa atg aca tta gat aaa aag aat gtt 917 
Lys Leu Glu Tyr Asn Leu Pro Glu Met Thr Leu Asp Lys Lys Asn Val 
125 130 135 

eta aaa gtg aaa aca aaa age gga gaa aaa aaa ata gag ttt cca tea 965 
Leu Lys Val Lys Thr Lys Ser Gly Glu Lys Lys lie Glu Phe Pro Ser 
140 145 150 155 

gee aag gat aaa aaa gta cat ctg gcg tta gca get gtt age aaa gac 1013 
Ala Lys Asp Lys Lys Val His Leu Ala Leu Ala Ala Val Ser Lys Asp 
160 165 170 

age atg ctt ata caa gtg gac gta tat gaa aaa ttt aaa aat ggt gac 1061 
Ser Met Leu He Gin Val Asp Val Tyr Glu Lys Phe Lys Asn Gly Asp 
175 180 185 

ctt gga gac aga caa ata tat tat ctt ttt tta aaa agt gat ctt tea 1109 
Leu Gly Asp Arg Gin He Tyr Tyr Leu Phe Leu Lys Ser Asp Leu Ser 
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190 195 200 

aaa tac egg att gtt aaa gaa gag gaa tta aat tea aca att gag tct 1157 
Lys Tyr Arg lie Val Lys Glu Glu Glu Leu Asn Ser Thr lie Glu Ser 
205 210 215 

ggg aaa ctg aag gaa tac tta tec gta ttt cca aat gta gcg aag gat 1205 
Gly Lys Leu Lys Glu Tyr Leu Ser Val Phe Pro Asn Val Ala Lys Asp 
220 225 230 235 

gga gca tat cgt aag tta ttt gat aaa tac att ttt gat gaa aag aaa 1253 
Gly Ala Tyr Arg Lys Leu Phe Asp Lys Tyr lie Phe Asp Glu Lys Lys 
240 245 250 

aac aaa gtt agg aaa ate aaa aac act gat att ctg age aaa gac ggt 13 01 

Asn Lys Val Arg Lys lie Lys Asn Thr Asp lie Leu Ser Lys Asp Gly 
255 260 265 

aag tat gtt tat att aac gga gca aaa gaa aaa gaa aca aat gta atg 1349 
Lys Tyr Val Tyr lie Asn Gly Ala Lys Glu Lys Glu Thr Asn Val Met 
270 275 280 

cct gat ggt ate caa cag ata caa aca atg gat aat tat eta aaa gga 13 97 

Pro Asp Gly lie Gin Gin lie Gin Thr Met Asp Asn Tyr Leu Lys Gly 
285 290 295 

aat gaa aaa tat gaa get caa ttt aag att gat ttc aaa caa att gca 1445 
Asn Glu Lys Tyr Glu Ala Gin Phe Lys lie Asp Phe Lys Gin lie Ala 
300 305 310 315 

aaa gag atg gat tta aac gcg ggt gat gcg agg ata get aat att cat 14 93 

Lys Glu Met Asp Leu Asn Ala Gly Asp Ala Arg lie Ala Asn lie His 
320 325 330 

tat ttt aat aaa gat tat gta gtt ttg tat att tct tat cat ggg aag 1541 
Tyr Phe Asn Lys Asp Tyr Val Val Leu Tyr He Ser Tyr His Gly Lys 
335 340 345 

aca att ggt aca gca ggt tct gtt aat gta ctt att gat tta caa aaa 1589 
Thr He Gly Thr Ala Gly Ser Val Asn Val Leu He Asp Leu Gin Lys 
350 355 360 

aac aaa caa cag cca acg get tat tta gtt gat tta gga att gaa tea 1637 
Asn Lys Gin Gin Pro Thr Ala Tyr Leu Val Asp Leu Gly He Glu Ser 
365 370 375 

tagagggact gaagagtttt tatgeagtec ttttcttatt tgacaaaggt aggecacaaa 1697 

attgggacaa gccttctgct tcctacttcc ttatccaatt taagagaagt tettgeagaa 1757 

agegtacaat gacgaaagaa tgcagcagcg tttggaacac tcgttaatgc tcgtttcgga 1817 

ageggaegga aaaategteg getttgecaa ctactccttt gtcagagaag gaggggtagc 1877 

ctatctcgca geegtttatt tagctcegga ataccaggga aaaggcatcg gaacegcatt 1937 

attggaagag gggatgaacc atttaaaggg agtgaaaaag atctttgtag aggttgaaaa 1997 
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agaaaaccgc accggaaaaa acttttacaa ggcgaagggt tttgaggatg tcgccgaat 
tgatgaagat ttcgaagggc atatcctcaa aacagtcaga atggccttgc acgtataat 
ccgctttcac ttcgtaactt gga 



<210> 76 

<211> 379 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 76 

Met Lys Lys Lys Gly Phe lie Ser lie Phe Phe Leu lie Val Phe Leu 
1 ' * ' 5 10 15 



Leu Leu Ala Thr Thr Gly Cys Gly Lys Asp Asp Val Gin Glu Ala lie 
20 25 30 



Tyr Lys Lys Gly Leu Pro Lys Glu Asp Ser Pro Ala Phe Arg Glu Phe 
35 40 45 



Met Arg His Glu Leu Asp Leu Ala Thr Asp Ala Thr Leu Ser Tyr Gin 
50 55 60 



Asn Ser Thr Tyr Thr lie Met Arg Ser Asp Lys Lys Gly Leu Arg Tyr 
65 70 75 80 



Tyr Gin Tyr Thr Asp Gin Glu Val Asp Asp Phe Tyr Ser Pro Phe Leu 
85 90 95 



Ser Ala Asn Lys Tyr Pro Ala Thr Lys Leu Tyr Asp Leu Lys Thr Thr 
100 105 110 



Glu Phe Leu Thr Lys Glu Lys Leu lie His Asn Lys Leu Glu Tyr Asn 
115 120 125 



Leu Pro Glu Met Thr Leu Asp Lys Lys Asn Val Leu Lys Val Lys Thr 
130 135 140 



Lys Ser Gly Glu Lys Lys lie Glu Phe Pro Ser Ala Lys Asp Lys Lys 
145 150 155 160 



Val His Leu Ala Leu Ala Ala Val Ser Lys Asp Ser Met Leu lie Gin 
165 170 175 
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Val Asp Val Tyr Glu Lys Phe Lys Asn Gly Asp Leu Gly Asp Arg Gin 
180 185 190 



lie Tyr Tyr Leu Phe Leu Lys Ser Asp Leu Ser Lys Tyr Arg lie Val 
195 200 205 



Lys Glu Glu Glu Leu Asn Ser Thr lie Glu Ser Gly Lys Leu Lys Glu 
210 215 220 



Tyr Leu Ser Val Phe Pro Asn Val Ala Lys Asp Gly Ala Tyr Arg Lys 
225 230 235 240 



Leu Phe Asp Lys Tyr lie Phe Asp Glu Lys Lys Asn Lys Val Arg Lys 
245 250 255 



He Lys Asn Thr Asp He Leu Ser Lys Asp Gly Lys Tyr Val Tyr He 
260 265 270 



Asn Gly Ala Lys Glu Lys Glu Thr Asn Val Met Pro Asp Gly He Gin 
275 280 285 



Gin He Gin Thr Met Asp Asn Tyr Leu Lys Gly Asn Glu Lys Tyr Glu 
290 295 300 



Ala Gin Phe Lys He Asp Phe Lys Gin He Ala Lys Glu Met Asp Leu 
305 J 310 315 320 



Asn Ala Gly Asp Ala Arg He Ala Asn He His Tyr Phe Asn Lys Asp 
325 330 335 



Tyr Val Val Leu Tyr He Ser Tyr His Gly Lys Thr He Gly Thr Ala 
340 345 350 



Gly Ser Val Asn Val Leu He Asp Leu Gin Lys Asn Lys Gin Gin Pro 
355 360 365 



Thr Ala Tyr Leu Val Asp Leu Gly He Glu Ser 
370 375 



<210> 77 
<211> 1387 
<212> DNA 
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<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (884) 

<400> 77 

aaagtcaaat atacgctcga ccatacagtg ggtcttgcag tggattccgt aaatatttac 60 

gttcaaggag tacgagtgac gaacccgtag ttaggaggaa aacaagagtg tctatacgaa 120 

atctggatgg aaaagctttt gcagatatga ttctgtacgg cgcacaccat ctgtctcaaa 180 

acgcaaatgt agttgatgcg ttaaacgtat ttccggttcc ggacggagat acgggaacga 240 

acactaatct gtcgatgaca tccggtgcga aagaagtgga gcaaatcgac accgccaata 3 00 

tcggcaaagt ggcacaaagc ctgtcaaggg ggcttctgat gggggcgcgg ggaaactcgg 3 60 

gcgtcatttt atcccagctg ttcagaggct ttggcaaatc gattgaacag aaatcggaaa 420 

ttaacgcgaa agaatttgcc gccgcgttcc aggccggagt ggacaccgcc tacaaggccg 4 80 

tcataaacaa gcttctacag atg tct acc age age att gtc gtt etc ttg att 533 

Met Ser Thr Ser Ser lie Val Val Leu Leu lie 
15 10 

tgc gee gcg etc ate ate tac gcg gtc get tea tac ate tat cag cag 581 
Cys Ala Ala Leu lie lie Tyr Ala Val Ala Ser Tyr lie Tyr Gin Gin 
15 20 25 

cgc att atg aaa acc ttg aca gaa gaa gaa ttc egg gca ggc tat cgc 62 9 

Arg lie Met Lys Thr Leu Thr Glu Glu Glu Phe Arg Ala Gly Tyr Arg 
30 35 40 

aaa gcg cag etc ate gat gtg cgc gag ccg aat gag tat gaa ggc ggc 677 
Lys Ala Gin Leu lie Asp Val Arg Glu Pro Asn Glu Tyr Glu Gly Gly 
45 50 55 

cac att ttg ggt gcg aga aac att ccg ctt tea cag ctt aag caa aga 725 
His lie Leu Gly Ala Arg Asn lie Pro Leu Ser Gin Leu Lys Gin Arg 
60 65 70 75 

aaa age gaa ate egg cct gac aaa ccg gtt tac ctg tac tgc caa aac 773 
Lys Ser Glu lie Arg Pro Asp Lys Pro Val Tyr Leu Tyr Cys Gin Asn 
80 85 90 

aac gtc aga age gga agg gee gee caa acg etc cgc aaa cac ggc tgt 821 
Asn Val Arg Ser Gly Arg Ala Ala Gin Thr Leu Arg Lys His Gly Cys 
95 100 105 

aag gag att tac aac ctg aaa ggc ggg ttc aaa aaa tgg ggc gga aaa 869 
Lys Glu lie Tyr Asn Leu Lys Gly Gly Phe Lys Lys Trp Gly Gly Lys 
110 115 120 

att aaa acg aaa aat taataaccga agctgtctct gctatggaag gcttcagttg 924 
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lie Lys Thr Lys Asn 
125 



agtccagcat 


cctaaagcgg 


tttaacgttt 


taggatgttt tttttgcatc 


cgggaggatt 


984 


cgggtgatga 


gcggttatcc 


ctttccggca 


aaaataagcc ggcgagatgg 


gttcgccggc 


1044 


tttgttcgtt 


attttttcaa 


gtcttcgatt 


gaattgacat ctttcatata 


tgtcggaacg 


1104 


acaaggccaa 


tttttacgcc 


tgtcatgcta 


gtaccgatat cttcgtattt 


gcctttgtat 


1164 


ttttcagcat 


atgttttatt 


gcgttgcggc 


agccatgcag caagtgaagc 


atcgacgctt 


1224 


ccattttgca 


tgccaggtca 


catcgggcct 


gcttctactt gggctgagcg 


tacggtgtat 


1284 


ccctagtctt 


caagaacttt 


gcgatgacat 


tcgtgctcgc attttcgctg 


tcccatgcca 


1344 


catagccgag 


cttaattttt 


tcaccgtccg 


cttatcgacg ccc 




1387 



<210> 78 
<211> 128 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 78 

Met Ser Thr Ser Ser lie Val Val Leu Leu lie Cys Ala Ala Leu lie 
15 10 15 



He Tyr Ala Val Ala Ser Tyr He Tyr Gin Gin Arg He Met Lys Thr 
20 25 30 



Leu Thr Glu Glu Glu Phe Arg Ala Gly Tyr Arg Lys Ala Gin Leu He 
35 40 45 



Asp Val Arg Glu Pro Asn Glu Tyr Glu Gly Gly His He Leu Gly Ala 
50 55 60 



Arg Asn He Pro Leu Ser Gin Leu Lys Gin Arg Lys Ser Glu He Arg 
65 70 75 80 



Pro Asp Lys Pro Val Tyr Leu Tyr Cys Gin Asn Asn Val Arg Ser Gly 
85 90 95 



Arg Ala Ala Gin Thr Leu Arg Lys His Gly Cys Lys Glu He Tyr Asn 
100 105 110 



Leu Lys Gly Gly Phe Lys Lys Trp Gly Gly Lys He Lys Thr Lys Asn 
115 120 125 
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<210> 79 

<211> 1486 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (983) 

<400> 79 



ggcaggctgc 


tccgctcaga 


gaaagacagc 


ggaacggtcg ttattcttga 


ccgccgcatc 


60 


cgaacctctt 


cctacggcac 


ggtgtttatg 


aaggctctgc cccctgcaaa 


agtcatggag 


120 


cctactttcc 


ttgagcttga 


agcctacata 


gccgggaaaa acggctaaaa 


gccgcataaa 


180 


gcggctctta 


aatggtgtgg 


attaaggttt 


tattttttag gctgtttatt 


taaacggata 


240 


tcccgttgta 


acaactagta 


tggcttttgc 


tacaaagagt atgaattaca 


attattgttt 


300 


cgttcggagg 


tatttgaaaa 


atggaaaaca 


aaatcgaaat tctatctact 


gtaagcgtcg 


360 


agcactcaga 


agacctgtat 


aaaatcgttg 


atcttttgaa ccgtacgctc 


aaacgcgatg 


420 


atctcatgtt 


cggcctcgct 


ctcgatgaag 


aagaccaaaa acaggccatt 


tttacgattt 


480 


atcgtactta 


ggagcagaaa 


atg ggc aaa aaa aca tta att ttc ata ctg ata 
Met Gly Lys Lys Thr Leu lie Phe lie Leu lie 


533 



15 10 

ttt ggt att ate ttt tta aca gca ctt ctt gcg gga gcg aat gtc tac 581 
Phe Gly He He Phe Leu Thr Ala Leu Leu Ala Gly Ala Asn Val Tyr 
15 20 25 

cgt acg gca atg gat cag aaa gaa aac ggc cac gag cag get gec gaa 62 9 

Arg Thr Ala Met Asp Gin Lys Glu Asn Gly His Glu Gin Ala Ala Glu 
30 35 40 

aca gec agg cag gaa gec ggc tta aaa caa gtt gac age gtg gag acg 677 
Thr Ala Arg Gin Glu Ala Gly Leu Lys Gin Val Asp Ser Val Glu Thr 
45 50 55 

ttt gtc ggt aaa gaa aag cag tac att gtt aca ggg gca gac aaa aaa 725 
Phe Val Gly Lys Glu Lys Gin Tyr He Val Thr Gly Ala Asp Lys Lys 
60 65 70 75 

ggc gac aaa atg tat gtt tgg gtg cct get gac aaa aag cag aaa acg 773 
Gly Asp Lys Met Tyr Val Trp Val Pro Ala Asp Lys Lys Gin Lys Thr 
80 85 90 

ctt tac aaa aaa gca tea gee ggc att ace ggc cgc cag get gca aaa 821 
Leu Tyr Lys Lys Ala Ser Ala Gly He Thr Gly Arg Gin Ala Ala Lys 
95 100 105 



186 



get gtt cag gat gag ggc ctg atg tct gag ctt aaa gag gtg cac ctt 
Ala Val Gin Asp Glu Gly Leu Met Ser Glu Leu Lys Glu Val His Leu 
110 115 120 



869 



gca agg gaa ggc aat gtt eta ttg tgg gaa gtt aca tac tta aat aaa 917 
Ala Arg Glu Gly Asn Val Leu Leu Trp Glu Val Thr Tyr Leu Asn Lys 
125 130 135 

9^t ggg cag tac agt tta age tat gtg gac ttt ata aac gga aaa att 965 
Asp Gly Gin Tyr Ser Leu Ser Tyr Val Asp Phe He Asn Gly Lys He 
140 145 150 155 

cac aaa aat att acg cct tagacgaaac agggggaaat cgagttgaat 1013 
His Lys Asn He Thr Pro 
160 



ctagctaaaa 


gagtatcagc 


gttaacacca 


tetgeaacat 


tggcaatcac 


tgeaaaagea 


1073 


aaagaattaa 


aageggcagg 


gcacgacgtc 


ateggtcttg gggcaggtga 


,gccggatttt 


1133 


aatacgcctg 


agcacatcat 


tgaagegget 


gtccgttcga 


tgaacgaagg 


acataccaaa 


1193 


tacacgcctt 


ccggcggtct 


tgcggcgctg 


aaagacagca 


tecgegataa 


attcaagege 


1253 


gatcagggaa 


ttgaatacag 


ecaateggaa 


gttattgtgt 


gcacaggtgc 


aaagcatget 


1313 


ctttacaccc 


tatttcaagt 


gctcctcgac 


gaaggggacg 


aagtgattat 


tccgactccg 


1373 


tactgggtca 


gctatcctga 


acaagtcaag 


ettgeaggeg 


gcaaacctgt 


gtttgtggaa 


1433 


ggecttgagg 


aaaacagctt 


caagatttct 


ccggagcagc 


tcgaaaaagc 


cgt 


1486 



<210> 80 
<211> 161 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 80 

Met Gly Lys Lys Thr Leu He Phe He Leu He Phe Gly He He Phe 
1 * 5 10 15 



Leu Thr Ala Leu Leu Ala Gly Ala Asn Val Tyr Arg Thr Ala Met Asp 
20 25 30 



Gin Lys Glu Asn Gly His Glu Gin Ala Ala Glu Thr Ala Arg Gin Glu 
35 40 45 



Ala Gly Leu Lys Gin Val Asp Ser Val Glu Thr Phe Val Gly Lys Glu 
50 55 60 



Lys Gin Tyr He Val Thr Gly Ala Asp Lys Lys Gly Asp Lys Met Tyr 
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65 70 75 80 



Val Trp Val Pro Ala Asp Lys Lys Gin Lys Thr Leu Tyr Lys Lys Ala 
85 90 95 



Ser Ala Gly He Thr Gly Arg Gin Ala Ala Lys Ala Val Gin Asp Glu 
100 105 110 



Gly Leu Met Ser Glu Leu Lys Glu Val His Leu Ala Arg Glu Gly Asn 
115 120 125 



Val Leu Leu Trp Glu Val Thr Tyr Leu Asn Lys Asp Gly Gin Tyr Ser 
130 135 140 



Leu Ser Tyr Val Asp Phe He Asn Gly Lys He His Lys Asn He Thr 
145 150 155 160 



Pro 



<210> 81 

<211> 1993 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1490) 

<400> 81 



gggcttgccg 


gaatggaaac 


gatccttctg 


tttgcagcag gcattatttt 


aatcatttta 


60 


gagatttttc 


tgccgggcgg 


aatagcaggg 


attgccggcc tgatcgcaat 


tgttgcgagc 


120 


ctctttttag 


cttcgggaag 


ctttaaggtc 


atggccgtct ccattttgat 


tgeaactget 


180 


gtttcgatag 


cggcatccat 


tctattgaca 


agggtgttgg gtaagegtat 


gaaatttttt 


240 


aaaaaattga 


tcttaaccga 


ctcgacaagc 


acagaaagcg gatacgtgtc 


aaatgaaagc 


300 


cggcgcgatt 


taattggcaa 


aatcggcgtc 


aegtatacac cgctcagacc 


gtccggaacg 


360 


gtcatcatcg 


acgatgaacg 


gcttgatgtt 


gtatctgaag gctcgttcac 


cgcaaaggat 


420 


aagaaagtga 


aagtggttaa 


agtggaaggc 


teaegcattg ttgtgagaga 


attataaatt 


480 


acatttttag 


gaggaatata 


atg gat ccg tea aca ctg ttt ctt tta ctt att 
Met Asp Pro Ser Thr Leu Phe Leu Leu Leu He 


533 



10 



188 



ate gca gec gga ate ate eta eta get gtc ttc ttt aca ttc gtc ccg 581 
He Ala Ala Gly He He Leu Leu Ala Val Phe Phe Thr Phe Val Pro 
15 20 25 

gtc atg ctg tgg ate teg get ttg gee get ggt gtt aaa ate age att 629 
Val Met Leu Trp He Ser Ala Leu Ala Ala Gly Val Lys He Ser He 
30 35 40 

ttc aca ctg ate gga atg agg etc cgc cgc gtc att cca aac cgc gtg 677 
Phe Thr Leu He Gly Met Arg Leu Arg Arg Val He Pro Asn Arg Val 
45 50 55 

gtg aac ccg etc ate aaa gcg cac aaa gcg gga ctt gat gtt gec ate 725 
Val Asn Pro Leu He Lys Ala His Lys Ala Gly Leu Asp Val Ala He 
60 65 70 75 

aat cag ctg gaa age cac tat ctt gca ggg ggt aat gtt gac egg gtc 773 
Asn Gin Leu Glu Ser His Tyr Leu Ala Gly Gly Asn Val Asp Arg Val 
80 85 90 

gtc aac gcg ctt ate get gee caa cgt gca aac att gaa ctt aca ttc 821 
Val Asn Ala Leu He Ala Ala Gin Arg Ala Asn He Glu Leu Thr Phe 
95 100 105 



gec aga tgt gcg gee ate gat tta gcg ggc cgt gac gtg ctt gaa gee 
Ala Arg Cys Ala Ala He Asp Leu Ala Gly Arg Asp Val Leu Glu Ala 
110 115 120 



869 



gtt caa atg age gtt aat ccg aaa gtc ate gaa acg ccg ttt att gee 917 
Val Gin Met Ser Val Asn Pro Lys Val He Glu Thr Pro Phe He Ala 
125 130 135 

ggt gta gca atg gat ggt ate gaa gtg aaa gca aaa gcg aga ate acg 965 
Gly Val Ala Met Asp Gly He Glu Val Lys Ala Lys Ala Arg He Thr 
140 145 150 155 

gtt cgc get aac ate gac cgc ctt gtc ggg gga gcg ggc gaa gaa acg 1013 
Val Arg Ala Asn He Asp Arg Leu Val Gly Gly Ala Gly Glu Glu Thr 
160 165 170 

ate att gee cgt gtc ggc gaa ggg ate gtt teg aca ate ggt tct tec 1061 
He He Ala Arg Val Gly Glu Gly He Val Ser Thr He Gly Ser Ser 
175 180 185 

gat aat cat aaa aaa gtg ctt gaa aac cca gat atg att tea caa ace 1109 
Asp Asn His Lys Lys Val Leu Glu Asn Pro Asp Met He Ser Gin Thr 
190 195 200 

gta ttg age aaa ggg ttg gat tea ggt aca gcg ttt gaa att eta teg 1157 
Val Leu Ser Lys Gly Leu Asp Ser Gly Thr Ala Phe Glu He Leu Ser 
205 210 215 

ate gat ate get gac gtt gac ate ggc aaa aac ate gga gcg att ctg 1205 
He Asp He Ala Asp Val Asp He Gly Lys Asn He Gly Ala He Leu 
220 225 230 235 



189 



caa acc gac cag get gaa gec gat aaa aac ate gec cag gcg aaa gcg 12 53 
Gin Thr Asp Gin Ala Glu Ala Asp Lys Asn He Ala Gin Ala Lys Ala 
240 245 250 

gaa gag cgc cgc gec atg gcg gtt gcg caa gaa cag gaa atg cgc gec 13 01 
Glu Glu Arg Arg Ala Met Ala Val Ala Gin Glu Gin Glu Met Arg Ala 
255 260 265 

cgc gtc gaa gaa atg cgc gec aaa gtc gtc gaa gee gaa gee gaa gtg 134 9 
Arg Val Glu Glu Met Arg Ala Lys Val Val Glu Ala Glu Ala Glu Val 
270 275 280 

ccg ctt gca atg tct gaa get etc cgc age gga aaa ate ggc gtc atg 13 97 
Pro Leu Ala Met Ser Glu Ala Leu Arg Ser Gly Lys He Gly Val Met 
285 290 295 

gac tac etc aat atg aaa aac ate gac gec gac act gac atg cgc gat 1445 
Asp Tyr Leu Asn Met Lys Asn He Asp Ala Asp Thr Asp Met Arg Asp 
300 305 310 315 

tct ttc gga aag atg acg aaa gac caa aat gaa gag gat cat aaa 14 90 
Ser Phe Gly Lys Met Thr Lys Asp Gin Asn Glu Glu Asp His Lys 
320 325 330 

taaacaagee cctgtaaaaa ggagggagct cattgettga tatcctgttc gacaatccga 1550 

ttatcatggc ggccatcatc geagecattt ccttcatatt caacaagctc ggaaaaaacg 1610 

atgaaaatga agaagegaag egaaaacegg cgcctgaaca gcagaggacg cagacgccga 167 0 

agecgaaaca gaeggegcag caccgtcctg caaaaaataa aaaccagegg ccggcagcgg 173 0 

cagctgeaaa cagegcagat atggaagcag agctccgcag aatcaaagaa gatgecgage 17 90 

gttccatgcc ggccgttgaa eggaccatta aaaagcagag cagcegggtg ateaacegga 1850 

agcaagagct gctcgacatg aataaaaaaa caatagttca aggcattgtc ctcagtgaag 1910 

tattcggccc tccgcggtcg agaaagcege attacacaat gaggegcegg cctaaaattt 1970 

aagtattaga acccccttct cac 1993 



<210> 82 
<211> 330 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 82 

Met Asp Pro Ser Thr Leu Phe Leu Leu Leu He He Ala Ala Gly lie 
15 10 15 



He Leu Leu Ala Val Phe Phe Thr Phe Val Pro Val Met Leu Trp He 
20 25 30 



190 



Ser Ala Leu Ala Ala Gly Val Lys He Ser He Phe Thr Leu He Gly 
35 40 45 



Met Arg Leu Arg Arg Val He Pro Asn Arg Val Val Asn Pro Leu He 
50 55 60 



Lys Ala His Lys Ala Gly Leu Asp Val Ala He Asn Gin Leu Glu Ser 
65 70 75 80 



His Tyr Leu Ala Gly Gly Asn Val Asp Arg Val Val Asn Ala Leu He 
85 90 95 



Ala Ala Gin Arg Ala Asn He Glu Leu Thr Phe Ala Arg Cys Ala Ala 
100 105 110 



He Asp Leu Ala Gly Arg Asp Val Leu Glu Ala Val Gin Met Ser Val 
115 120 125 



Asn Pro Lys Val He Glu Thr Pro Phe He Ala Gly Val Ala Met Asp 
130 135 140 



Gly He Glu Val Lys Ala Lys Ala Arg He Thr Val Arg Ala Asn He 
145 150 155 160 



Asp Arg Leu Val Gly Gly Ala Gly Glu Glu Thr He He Ala Arg Val 
165 170 175 



Gly Glu Gly He Val Ser Thr He Gly Ser Ser Asp Asn His Lys Lys 
180 185 190 



Val Leu Glu Asn Pro Asp Met He Ser Gin Thr Val Leu Ser Lys Gly 
195 200 205 



Leu Asp Ser Gly Thr Ala Phe Glu He Leu Ser He Asp He Ala Asp 
210 215 220 



Val Asp He Gly Lys Asn He Gly Ala He Leu Gin Thr Asp Gin Ala 
225 230 235 240 



Glu Ala Asp Lys Asn He Ala Gin Ala Lys Ala Glu Glu Arg Arg Ala 
245 250 255 
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Met Ala Val Ala Gin Glu Gin Glu Met Arg Ala Arg Val Glu Glu Met 
260 265 270 



Arg Ala Lys Val Val Glu Ala Glu Ala Glu Val Pro Leu Ala Met Ser 
275 280 285 



Glu Ala Leu Arg Ser Gly Lys lie Gly Val Met Asp Tyr Leu Asn Met 
290 295 300 



Lys Asn lie Asp Ala Asp Thr Asp Met Arg Asp Ser Phe Gly Lys Met 
305 310 315 320 



Thr Lys Asp Gin Asn Glu Glu Asp His Lys 
325 330 



<210> 83 

<211> 1705 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (308) . . (1237) 



<400> 83 
tggatgaagg 


gcttcattct 


caatctcttg tcaacctttc 


cgctgatctg tacggtccta 


60 


tggcttaaat 


tcaccagtaa 


ggaaaagacc tcattaaaca 


ttatcgtatt catttgttca 


120 


ctgctgagtt 


tcggcgtttc 


gcaatcccct ttagggcttc 


tctttccatg gtcttttcct 


180 


gtgacggccc 


tcattgcaat 


ggagaagtca gttgccgttc 


ttatcggttc gattgtttgg 


240 


ttcacggcgg 


tttcgcagct 


ctttttttct cttctattga 


aacagatcag gccataccaa 


300 


aaaggag gaa tac aaa atg agt caa gtc gaa ttt 
Glu Tyr Lys Met Ser Gin Val Glu Phe 
1 5 


gaa ggt gta agt aaa 
Glu Gly Val Ser Lys 
10 


349 



cga ata aaa ggc aga cca att gtc caa aat ate aca ttt caa att gec 3 97 

Arg lie Lys Gly Arg Pro lie Val Gin Asn lie Thr Phe Gin lie Ala 
15 20 25 30 

cca ggt aca att ttt ggg ctg etc ggg cca aac ggc get ggc aag aca 445 
Pro Gly Thr lie Phe Gly Leu Leu Gly Pro Asn Gly Ala Gly Lys Thr 
35 40 45 

aca ctt ate aaa atg att gtc ggg atg gca aag ccg aca tea gga gat 493 
Thr Leu lie Lys Met lie Val Gly Met Ala Lys Pro Thr Ser Gly Asp 
50 55 60 



192 



ate cgc ate gac ggc tat tea gtt aaa age aat tac gag gaa gcg gca 541 
lie Arg lie Asp Gly Tyr Ser Val Lys Ser Asn Tyr Glu Glu Ala Ala 
65 70 75 

gee cga gtc ggt tct gtt gtt gaa aac cca tec ttt tat gag cac tta 589 
Ala Arg Val Gly Ser Val Val Glu Asn Pro Ser Phe Tyr Glu His Leu 
80 85 90 

aca gga tac caa aac ctt aaa tat etc ggc gga ttc cac age cac gtg 637 
Thr Gly Tyr Gin Asn Leu Lys Tyr Leu Gly Gly Phe His Ser His Val 
95 100 105 110 

tea aag gag cgc ata gaa gag ate gtt cag ctt gtt gat ttg aca gga 685 
Ser Lys Glu Arg He Glu Glu He Val Gin Leu Val Asp Leu Thr Gly 
115 120 125 

agt att cat aaa cca gtt aaa acg tat tea tta ggc atg aaa cag cgt 733 
Ser He His Lys Pro Val Lys Thr Tyr Ser Leu Gly Met Lys Gin Arg 
130 135 140 

ttg ggc ctt gee gtc gcg etc ttg cat gat ccg gaa ttt etc att etc 781 
Leu Gly Leu Ala Val Ala Leu Leu His Asp Pro Glu Phe Leu He Leu 
145 150 155 

gat gaa ccg aca aac ggc ctt gat cct cag gga ate att gat ttg cgc 829 
Asp Glu Pro Thr Asn Gly Leu Asp Pro Gin Gly He He Asp Leu Arg 
160 165 170 

gaa cac ctt cag tac ttg gcg aaa ace ttc aac aaa acg att ttg att 877 
Glu His Leu Gin Tyr Leu Ala Lys Thr Phe Asn Lys Thr He Leu He 
175 180 185 190 

teg agt cat ctt ctg tct gag gtt gag atg att tgt gat gaa tac ggc 925 
Ser Ser His Leu Leu Ser Glu Val Glu Met He Cys Asp Glu Tyr Gly 
195 200 205 

gtc atg aaa aac gga gaa etc ctg caa att aag age aat cac cgc gat 973 
Val Met Lys Asn Gly Glu Leu Leu Gin He Lys Ser Asn His Arg Asp 
210 215 220 

ace gat acg gtt cgt tat egg ctt aca tta aac ggc cac gee gat gaa 1021 
Thr Asp Thr Val Arg Tyr Arg Leu Thr Leu Asn Gly His Ala Asp Glu 
225 230 235 

gcg get gac ctg ttg aat gag tac cag tat gca ggc ggt etc acg gaa 1069 
Ala Ala Asp Leu Leu Asn Glu Tyr Gin Tyr Ala Gly Gly Leu Thr Glu 
240 245 250 

gat aaa aat gag att tat gtc ctt tgc atg gaa gaa gac att atg aaa 1117 
Asp Lys Asn Glu He Tyr Val Leu Cys Met Glu Glu Asp He Met Lys 
255 260 265 270 

gtc gtt aat ctg tta atg gag aac aaa ata aga gtt ctg cat atg aag 1165 
Val Val Asn Leu Leu Met Glu Asn Lys lie Arg Val Leu His Met Lys 
275 280 285 

cag gaa aaa cag teg ata gaa caa age ttt ctg gaa ttg ate aat aag 1213 



193 




Gin Glu Lys Gin Ser lie Glu Gin Ser Phe Leu Glu Leu lie Asn Lys 
290 295 300 

ggg tta ccg gca tta ggg tct tga aaaatgaact ttacaggctg atggtgacga 12 67 
Gly Leu Pro Ala Leu Gly Ser 
305 



aaagtacctg 


gattgtgtta 


agcttgctgc 


ttgtcatgac 


aatcgctgtt 


gcatggatgg 


1327 


tcagcaatgg 


cgaaaaggag 


aaggagacag 


gtaactggaa 


agagcaatta 


accgttcaaa 


1387 


acgctcagta 


tgaaagagaa 


atgagagagc 


tgagcccagc 


ggttcccaaa 


taccaatttt 


1447 


taaaagaaga 


gatcgcggtc 


aatcaatacc 


ggcttgagca 


taatttgccg 


ccttctgcga 


1507 


aatacaatgt 


ttggacgatg 


ctgaaggagt 


taaaaccgat 


cacaacatta 


atcgcgttga 


1567 


ttgcaatcgt 


gctggcagcg 


aactccatcg 


cgcttgagca 


cagcaaagga 


actattaaat 


1627 


ttgcgattgc 


aacaccggtc 


aagcgttggc 


attatctatt 


ggggaaatac 


ttgtcgatct 


1687 


tgctcaacac 


tgtattta 










1705 



<210> 84 

<211> 309 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 84 

Glu Tyr Lys Met Ser Gin Val Glu Phe Glu Gly Val Ser Lys Arg lie 
1 ' " 5 10 15 



Lys Gly Arg Pro He Val Gin Asn He Thr Phe Gin He Ala Pro Gly 
20 25 30 



Thr He Phe Gly Leu Leu Gly Pro Asn Gly Ala Gly Lys Thr Thr Leu 
35 40 45 



He Lys Met He Val Gly Met Ala Lys Pro Thr Ser Gly Asp He Arg 
50 55 60 



He Asp Gly Tyr Ser Val Lys Ser Asn Tyr Glu Glu Ala Ala Ala Arg 
65 70 75 80 



Val Gly Ser Val Val Glu Asn Pro Ser Phe Tyr Glu His Leu Thr Gly 
85 90 95 



Tyr Gin Asn Leu Lys Tyr Leu Gly Gly Phe His Ser His Val Ser Lys 
100 105 110 



194 



Glu Arg lie Glu Glu lie Val Gin Leu Val Asp Leu Thr Gly Ser lie 
115 120 125 



His Lys Pro Val Lys Thr Tyr Ser Leu Gly Met Lys Gin Arg Leu Gly 
130 135 140 



Leu Ala Val Ala Leu Leu His Asp Pro Glu Phe Leu lie Leu Asp Glu 
145 150 155 160 



Pro Thr Asn Gly Leu Asp Pro Gin Gly lie lie Asp Leu Arg Glu His 
165 170 175 



Leu Gin Tyr Leu Ala Lys Thr Phe Asn Lys Thr lie Leu lie Ser Ser 
180 185 190 



His Leu Leu Ser Glu Val Glu Met He Cys Asp Glu Tyr Gly Val Met 
195 200 205 



Lys Asn Gly Glu Leu Leu Gin He Lys Ser Asn His Arg Asp Thr Asp 
210 215 220 



Thr Val Arg Tyr Arg Leu Thr Leu Asn Gly His Ala Asp Glu Ala Ala 
225 ~ 230 235 240 



Asp Leu Leu Asn Glu Tyr Gin Tyr Ala Gly Gly Leu Thr Glu Asp Lys 
245 250 255 



Asn Glu He Tyr Val Leu Cys Met Glu Glu Asp He Met Lys Val Val 
260 265 270 



Asn Leu Leu Met Glu Asn Lys He Arg Val Leu His Met Lys Gin Glu 
275 280 285 



Lys Gin Ser He Glu Gin Ser Phe Leu Glu Leu He Asn Lys Gly Leu 
290 295 300 



Pro Ala Leu Gly Ser 
305 



<210> 85 
<211> 1371 
<212> DNA 



195 



<213> Bacillus lichenif ormis 
<220> 

<221> CDS 

<222> (501) . . (878) 

<400> 85 

aaggcttcct gatcgcggat tttaatataa ggctgttcga cattttctac attttccaca 60 

tattttttga aagtctccgt cttttctttt ccatctttca cgtatgctgc tttcagtaat 120 

ggtgctttgt cggattcgct gtcattcacg taatcaaacc atacgagatc gtatttttga 180 

atggattggt catctgcgac ctcctgtgaa cggtctgaag cggatgatga acatcctgat 240 

aagggaacgg ctaaaagcat cgcagccgcg gataaagaga tcagtttcga ttttttcact 3 00 

gtgatcatcc tattcatttc ggtttcgctt ttatatacga acgatccggg caaaggtgtc 360 

atctattcaa aatagattgg cagaaaacag ggcgtaacaa ttgcatttta aacgtaaaca 420 

aactgtaaaa taccatttct atgaaaaaag gtataatttg aatgtcagaa aaaaatccca 480 

ttcacggagg atatttttat atg aag aag ata ctt ttt tct gtt ttt gtt ttg 533 

Met Lys Lys lie Leu Phe Ser Val Phe Val Leu 
15 10 

gca ggc age ttg eta ttg get ttt aat ttt gec ggt gaa gcg agt get 581 
Ala Gly Ser Leu Leu Leu Ala Phe Asn Phe Ala Gly Glu Ala Ser Ala 
15 20 25 

aaa acg aaa aaa gtc age ggc tat ate act tgg tac aac gga gtg ggc 62 9 

Lys Thr Lys Lys Val Ser Gly Tyr lie Thr Trp Tyr Asn Gly Val Gly 
30 35 40 

aaa ate ggc get gac ggc aag agg etc ggc cat tgg gac tgc gee aca 677 
Lys lie Gly Ala Asp Gly Lys Arg Leu Gly His Trp Asp Cys Ala Thr 
45 50 55 

aag atg ggc ttc gat gtt ccg aga aaa ggc aca aaa ata aga gec tat 725 
Lys Met Gly Phe Asp Val Pro Arg Lys Gly Thr Lys lie Arg Ala Tyr 
60 65 70 75 

tea aaa gca aaa ccg cac aaa gtc att aca gtc tat aaa tat gat gtc 773 
Ser Lys Ala Lys Pro His Lys Val lie Thr Val Tyr Lys Tyr Asp Val 
80 85 90 

ggc aga atg ccg ggc get gtt ttg gat gta age ccg aaa get ttt aga 821 
Gly Arg Met Pro Gly Ala Val Leu Asp Val Ser Pro Lys Ala Phe Arg 
95 100 105 

get ttg gga ttt ccg aca age aaa gga aag gta gec gga cat tat aca 869 
Ala Leu Gly Phe Pro Thr Ser Lys Gly Lys Val Ala Gly His Tyr Thr 
110 115 120 

tat aaa aaa taggagaaat gaagcaagaa aaatcgtttt ettgettett 918 

196 



Tyr Lys Lys 
125 



tcaattggcg 


gggtcgaata 


tgaaaaaagt 


ttcagttgtt 


ttgttggcgg 


cagtcatttt 


978 


agccgcaggc 


gcatttgcgg 


ccgtccgcta 


tttcgtcccg 


gaaaaagcgg 


agccggcaaa 


1038 


gagcggcggt 


tcagacctgc 


ttgtatcgat 


aaccgatcag 


aagctgatga 


ccgcttacta 


1098 


tgaaaatcaa 


aataagctgt 


atgaagaaaa 


gatgacggat 


tatccggcta 


tggcattaga 


1158 


ccggaaaaaa 


cgaattcttt 


actatacaaa 


caccgataac 


agcaatgtga 


agcatttgat 


1218 


caggctggat 


ttacagtcgg gcaaaaaaac 


aaccctatat 


tcaggagatg 


aatatgtcga 


1278 


cgggctcagt 


ttatcggcgg 


acggttcgaa 


gctgttcatg 


agatacaacc 


ttgcggagga 


1338 


gaggaatttt 


caccttgctt 


cctttgattt 


aaa 






1371 



<210> 86 

<211> 126 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 86 

Met Lys Lys lie Leu Phe Ser Val Phe Val Leu Ala Gly Ser Leu Leu 
1 5 10 15 



Leu Ala Phe Asn Phe Ala Gly Glu Ala Ser Ala Lys Thr Lys Lys Val 
20 25 30 



Ser Gly Tyr lie Thr Trp Tyr Asn Gly Val Gly Lys lie Gly Ala Asp 
35 40 45 



Gly Lys Arg Leu Gly His Trp Asp Cys Ala Thr Lys Met Gly Phe Asp 
50 55 60 



Val Pro Arg Lys Gly Thr Lys lie Arg Ala Tyr Ser Lys Ala Lys Pro 
65 70 75 80 



His Lys Val He Thr Val Tyr Lys Tyr Asp Val Gly Arg Met Pro Gly 
85 90 95 



Ala Val Leu Asp Val Ser Pro Lys Ala Phe Arg Ala Leu Gly Phe Pro 
100 105 110 



Thr Ser Lys Gly Lys Val Ala Gly His Tyr Thr Tyr Lys Lys 
115 120 125 



197 



<210> 87 

<211> 1957 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1454) 

<400> 87 

ttggatactg agccgcttta tctggtgctt ccagccgacc acccgcttgc agatcggaaa 60 

gaagtcgcga tccggtcgat tgcacacgaa gactttgtct gttttaagcc gggctatggt 120 

cttcgatatg tgtttgatca aatgtgccgg ggactgtcca tcagcccgaa gcttgctttt 180 

gaaggggaag aagtgtcgac gattttggga ctagtatcag cagggctcgg tgtagcaatc 240 

ctgccgaaaa cggcggagca cgtccattct ccagtggcat tttgccgagt gtcagactac 3 00 

cgttctgaga ggacgatcgg tctcgccgtc ctgaaagacc attatttgtc gccggcggca 360 

cgcaacttta aagaatttgt aattgaatac tatcgccgga acgaacggtc tgatcagccg 420 

taactcaaat aaggacttct caagatgaca aatatcctgt atattgataa tgataattat 480 

tatcaattgg aggattaaat atg acg aaa aag caa tat tct tat ata ttc acc 533 

Met Thr Lys Lys Gin Tyr Ser Tyr lie Phe Thr 
1 ^ 5 10 

ctt tta etc get ttc get gta ttt ctt tea ggc tgt caa age ggc cag 581 
Leu Leu Leu Ala Phe Ala Val Phe Leu Ser Gly Cys Gin Ser Gly Gin 
15 20 25 

aaa cag get gca tea gag aaa aat gaa gag aaa aca aga gtg gtg aaa 629 
Lys Gin Ala Ala Ser Glu Lys Asn Glu Glu Lys Thr Arg Val Val Lys 
30 35 40 

acc ate aac gga aat gtc act gta ccg get aat ccg aag cgc gtc gtg 677 
Thr lie Asn Gly Asn Val Thr Val Pro Ala Asn Pro Lys Arg Val Val 
45 50 55 

acg att ggc tat gcg gga acc atg ctt gca ttc ggg ate aag ccg ctt 725 
Thr lie Gly Tyr Ala Gly Thr Met Leu Ala Phe Gly lie Lys Pro Leu 
60 65 70 75 

gga gaa acg gga aag tac etc gga agt cct tat att aaa gat caa gtt 773 
Gly Glu Thr Gly Lys Tyr Leu Gly Ser Pro Tyr lie Lys Asp Gin Val 
80 85 90 

tea gga ata aag gat ate ggg gga aaa gac ggt ttt tea gta tct gtg 821 
Ser Gly lie Lys Asp He Gly Gly Lys Asp Gly Phe Ser Val Ser Val 
95 100 105 



198 



gaa aaa gtt ctt gaa ctt aaa ccc gat tta ate gta teg atg acg aac 
Glu Lys Val Leu Glu Leu Lys Pro Asp Leu lie Val Ser Met Thr Asn 
110 115 120 

gat tea aaa gaa tat gaa aag ctg tea aaa ate get ccc act gtc gtc 
Asp Ser Lys Glu Tyr Glu Lys Leu Ser Lys lie Ala Pro Thr Val Val 
125 130 135 

tat ccg ttc ggc aca ttt aaa gat gca cgc gat gaa atg aaa acg ttt 
Tyr Pro Phe Gly Thr Phe Lys Asp Ala Arg Asp Glu Met Lys Thr Phe 
140 145 150 155 

ggc aag ctg etc ggc aag gaa aag gaa get egg gag tgg acg aaa acg 
Gly Lys Leu Leu Gly Lys Glu Lys Glu Ala Arg Glu Trp Thr Lys Thr 
160 165 170 

ttt aat caa aaa atg aaa gec gec cgc gcg aaa att aaa gat gca tct 
Phe Asn Gin Lys Met Lys Ala Ala Arg Ala Lys He Lys Asp Ala Ser 
175 180 185 

gta aaa ggt gaa acg ttc tct tta ate ggc gca tat gca aaa tct tta 
Val Lys Gly Glu Thr Phe Ser Leu He Gly Ala Tyr Ala Lys Ser Leu 
190 195 200 

tat gtc tac ggg gca tac ggg tat egg ggc gga gaa gcg ate tat acg 
Tyr Val Tyr Gly Ala Tyr Gly Tyr Arg Gly Gly Glu Ala He Tyr Thr 
205 210 215 

cag ctg gga ctg acg ccg cct gaa tct gtt aaa aag gat gee att gat 
Gin Leu Gly Leu Thr Pro Pro Glu Ser Val Lys Lys Asp Ala He Asp 
220 225 230 235 

aca get gac gga tat aaa gec ata tct ttc gag gtc ctg ccg aaa tat 
Thr Ala Asp Gly Tyr Lys Ala He Ser Phe Glu Val Leu Pro Lys Tyr 
240 245 250 

gee gga gac tac ata ttt gtc gac gaa tea tac aac gga aag ctt gat 
Ala Gly Asp Tyr He Phe Val Asp Glu Ser Tyr Asn Gly Lys Leu Asp 
255 260 265 

cag gac aat ccg gtt tgg gca teg ctt gac gcg gtg aaa aaa ggc aag 
Gin Asp Asn Pro Val Trp Ala Ser Leu Asp Ala Val Lys Lys Gly Lys 
270 275 280 

gtc ttt ttc etc gat ccg gac aga ttt tgg ccg tat gat cca aac get 
Val Phe Phe Leu Asp Pro Asp Arg Phe Trp Pro Tyr Asp Pro Asn Ala 
285 290 295 

gtt cag gca cag gee gaa gaa ate gec gac atg att tec aag aaa gcg 
Val Gin Ala Gin Ala Glu Glu He Ala Asp Met He Ser Lys Lys Ala 
300 305 310 315 

aaa aat aaa tagaaaagcg gggagccgaa aagaatgatc cggcttcccg 
Lys Asn Lys 



ctttttcatt tttcataatg ctgaaattga atatccagtg teeggaggta cgtttgcagg 



199 



cccgcatctt 


ggatggggat gatataggcg 


gcttcatctg 


actcattatg gtgggaatgc 


1614 


cataatcccg 


gcggtgtaat gaaggctttt 


ccggttaccc 


agtcaattcg tttcggatca 


1674 


atgatttcct 


ttgtggccgg atcgattttg cttccgacta atgtatacgt gccgggtgcg 


1734 


gcataggcga 


caaaatcgag agccaccgac 


ttgtggctgt 


gaggagcttg attggagccg 


1794 


ggaggcacga 


tgccgaacat tgcccacaat 


acatgggtga 


tcgtcagcgt ttgatcgaat 


1854 


atttcattgt 


tcaagagaac ggaaatgcgg 


ttgcgataac 


gggcgtcagg agcggcggcc 


1914 


gcttcagcca 


attttgcttt tgactgttca 


gcggtgtaga 


gag 


1957 



<210> 88 

<211> 318 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 88 

Met Thr Lys Lys Gin Tyr Ser Tyr lie Phe Thr Leu Leu Leu Ala Phe 
1 5 10 15 



Ala Val Phe Leu Ser Gly Cys Gin Ser Gly Gin Lys Gin Ala Ala Ser 
20 25 30 



Glu Lys Asn Glu Glu Lys Thr Arg Val Val Lys Thr lie Asn Gly Asn 
35 40 45 



Val Thr Val Pro Ala Asn Pro Lys Arg Val Val Thr lie Gly Tyr Ala 
50 55 60 



Gly Thr Met Leu Ala Phe Gly lie Lys Pro Leu Gly Glu Thr Gly Lys 
65 70 75 80 



Tyr Leu Gly Ser Pro Tyr lie Lys Asp Gin Val Ser Gly lie Lys Asp 
85 90 95 



lie Gly Gly Lys Asp Gly Phe Ser Val Ser Val Glu Lys Val Leu Glu 
100 105 110 



Leu Lys Pro Asp Leu lie Val Ser Met Thr Asn Asp Ser Lys Glu Tyr 
115 120 125 



Glu Lys Leu Ser Lys lie Ala Pro Thr Val Val Tyr Pro Phe Gly Thr 
130 135 140 



200 



Phe Lys Asp Ala Arg Asp Glu Met Lys Thr Phe Gly Lys Leu Leu Gly 
145 150 155 160 



Lys Glu Lys Glu Ala Arg Glu Trp Thr Lys Thr Phe Asn Gin Lys Met 
165 170 175 



Lys Ala Ala Arg Ala Lys He Lys Asp Ala Ser Val Lys Gly Glu Thr 
180 185 190 



Phe Ser Leu He Gly Ala Tyr Ala Lys Ser Leu Tyr Val Tyr Gly Ala 
195 200 205 



Tyr Gly Tyr Arg Gly Gly Glu Ala He Tyr Thr Gin Leu Gly Leu Thr 
210 215 220 



Pro Pro Glu Ser Val Lys Lys Asp Ala He Asp Thr Ala Asp Gly Tyr 
225 230 235 240 



Lys Ala He Ser Phe Glu Val Leu Pro Lys Tyr Ala Gly Asp Tyr He 
245 250 255 



Phe Val Asp Glu Ser Tyr Asn Gly Lys Leu Asp Gin Asp Asn Pro Val 
260 265 270 



Trp Ala Ser Leu Asp Ala Val Lys Lys Gly Lys Val Phe Phe Leu Asp 
275 280 285 



Pro Asp Arg Phe Trp Pro Tyr Asp Pro Asn Ala Val Gin Ala Gin Ala 
290 295 300 



Glu Glu He Ala Asp Met He Ser Lys Lys Ala Lys Asn Lys 
305 310 315 



<210> 89 

<211> 1432 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (929) 

<400> 89 



201 



tccggattat 


caaaagctgg 


agacaacctt 


taccgegaaa 


cattgagttc 


gggagatccg 


60 


caagtcgttg 


tacctgggga 


aggcggctca 


ggaaaaattc 


aaacgagtgc 


gcttgaaatg 


120 


tcgaacgtcg 


acctttcaga 


agaattttcc 


gaaatgatta 


tcgcgcagcg 


cggcttccag 


180 


tccaatgcga 


aaatcattac 


aacctctgat 


gaaattcttc 


aggaactcgt 


caatctgaag 


240 


cgataggagg 


gaaggaggcg 


ccctcgtgaa 


ggcgcctctt 


gataacacat 


gatcaaagtt 


300 


acgcgattaa 


acggacagcc 


ctttattctg 


aatgeactat 


tcattgagca 


aattgaatgt 


360 


tttccggata 


cgacaattac 


gctgtccaac 


ggaaaaaagt 


ttgttgtcaa 


agaagatgaa 


420 


gatacagttg 


tggatacaat 


cgtgtcattc 


tatcaaaaaa 


tccaaatact 


ttcttgtgac 


480 


caaagaattg 


aggaatctga 


atg aat aaa aaa ctt eta gga att atg atg acg 
Met Asn Lys Lys Leu Leu Gly He Met Met Thr 


533 



15 10 

att att ttg gca att get gtg ttg gga acc get gcg ttc ttt gtc ate 581 
He He Leu Ala He Ala Val Leu Gly Thr Ala Ala Phe Phe Val He 
15 20 25 

aag gga age gca agt gaa aaa gat caa aac gca gaa cct teg ate gat 62 9 

Lys Gly Ser Ala Ser Glu Lys Asp Gin Asn Ala Glu Pro Ser He Asp 
30 35 40 

gaa gtg gtc gaa tct tea gtt gaa gtc gee gaa ate acg aca aac ttg 677 
Glu Val Val Glu Ser Ser Val Glu Val Ala Glu He Thr Thr Asn Leu 
45 50 55 

aaa tea gac aat gta gtc cgt ttg tea ate aag ctt gaa acc gat teg 725 
Lys Ser Asp Asn Val Val Arg Leu Ser He Lys Leu Glu Thr Asp Ser 
60 65 70 75 

aaa gag gcg aaa gaa gag ctt gaa aag egg gat ttc caa att aaa gat 773 
Lys Glu Ala Lys Glu Glu Leu Glu Lys Arg Asp Phe Gin He Lys Asp 
80 85 90 

tea gtc ate tec ctt ttg gcg aac acg aac gca gat gag ctt gaa gga 821 
Ser Val He Ser Leu Leu Ala Asn Thr Asn Ala Asp Glu Leu Glu Gly 
95 100 105 

caa aaa gga aaa gaa aaa ttt aaa gaa cag ctg aaa gaa aag ctg aac 869 
Gin Lys Gly Lys Glu Lys Phe Lys Glu Gin Leu Lys Glu Lys Leu Asn 
110 115 120 

acg aac tac atg aaa gag gga aaa gtg aaa act gtg tac att acc tec 917 
Thr Asn Tyr Met Lys Glu Gly Lys Val Lys Thr Val Tyr He Thr Ser 
125 130 135 

ttt aat ctg cag taggaacata gatgacagaa ccatggaggt gaaaacagat 969 

Phe Asn Leu Gin 

140 

ggcaggagaa gtgctctccc aaaatgaaat egatgeactg etttcagega tatcgacegg 102 9 



202 



tgaaatggac 


gccgacgagc 


tgaaaaaaga 


agagtccgtt 


aaaaaagtaa 


aagtctatga 


1089 


ctttaaacgg 


gcgctccgct 


tttcaaagga 


tcaaatccgc 


agcttgacca 


ggattcacga 


1149 


taactttgca 


aggctgctaa 


cgacttattt 


ctcagctcag 


ttgagaacct 


atatccaaat 


1209 


ctcggtcagc 


tcggttgatc 


aggttccgta 


tgaggaattc 


atcagatcga 


ttccgaatat 


1269 


gacgatcctc 


aatctgtttg 


aggttcgccc 


tcttgaagga 


agaatcatga 


tggagatcaa 


1329 


cccgaccatc 


gcctatacga 


tgatggaccg 


ggtgatgggc gggatcggct 


cgagccacaa 


1389 


caaaattgac 


agcatgacgg 


agattgagac 


gaaaatcatg 


tec 




1432 



<210> 90 
<211> 143 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 90 

Met Asn Lys Lys Leu Leu Gly lie Met Met Thr lie lie Leu Ala lie 
15 10 15 



Ala Val Leu Gly Thr Ala Ala Phe Phe Val He Lys Gly Ser Ala Ser 
20 25 30 



Glu Lys Asp Gin Asn Ala Glu Pro Ser He Asp Glu Val Val Glu Ser 
35 40 45 



Ser Val Glu Val Ala Glu He Thr Thr Asn Leu Lys Ser Asp Asn Val 
50 55 60 



Val Arg Leu Ser He Lys Leu Glu Thr Asp Ser Lys Glu Ala Lys Glu 
65 70 75 80 



Glu Leu Glu Lys Arg Asp Phe Gin He Lys Asp Ser Val He Ser Leu 
85 90 95 



Leu Ala Asn Thr Asn Ala Asp Glu Leu Glu Gly Gin Lys Gly Lys Glu 
100 105 110 



Lys Phe Lys Glu Gin Leu Lys Glu Lys Leu Asn Thr Asn Tyr Met Lys 
115 120 125 



Glu Gly Lys Val Lys Thr Val Tyr He Thr Ser Phe Asn Leu Gin 
130 135 140 



203 



<210> 91 

<211> 1366 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (488) . . (874) 



<400> 91 

atggcttgac tgccgaaagc tcggattgtc ggatcaggac atcaaacggc ttctccttca 60 

taaaggaaag ctgattcttg agccgggacc gaagtacgga ccgggcggag aaggattcgt 12 0 

cagaatgaat gtcggatgtt cgctctctgt tgtaaaagac ggactccgac gtctgaagac 180 

cgctttttcg taagcgttcc ggctgaaagc cgggcgcttc taagagcgtt tatggatggt 240 

ttcattcaat tctctttcca gcttttccgc tttttcagct tcttttttgg aatgcttgat 300 

aatcagccgg aatacagcga tcgcgatgat aaagaaaacg gccagcgtaa taaaagaagg 360 

gatatattct cttttgtctt caggaaaata gagcataaac tgaatcagaa acggcgccat 420 

ttttcttcct ccctgaaatg atttttttac catttattta ttatgatacc attaggaggc 480 

agatgca gtg aac aac caa ttt caa gtc gga gat cgc gta aag ggc ttt 52 9 

Val Asn Asn Gin Phe Gin Val Gly Asp Arg Val Lys Gly Phe 
15 10 

tat aaa aca ggc gtc tac ate ggc gaa att acg gat gtt aaa ccg atg 577 
Tyr Lys Thr Gly Val Tyr lie Gly Glu lie Thr Asp Val Lys Pro Met 
15 20 25 30 

cac tac ctg gtc aaa ate etc gec gtg ctg acc cat ccg aag cag ggc 625 
His Tyr Leu Val Lys lie Leu Ala Val Leu Thr His Pro Lys Gin Gly 
35 40 45 

gac ctt cat cat ccc aat egg gca gac gtc cct ttt ttt cat gaa cga 673 
Asp Leu His His Pro Asn Arg Ala Asp Val Pro Phe Phe His Glu Arg 
50 55 60 

aaa gcg etc get tac ggt gaa cag acg aat ate ccg cac cgc atg gtg 721 
Lys Ala Leu Ala Tyr Gly Glu Gin Thr Asn lie Pro His Arg Met Val 
65 70 75 

aag ccg ttc gat gaa get gta ccg gat tat gcg gat teg etc cgc tea 769 
Lys Pro Phe Asp Glu Ala Val Pro Asp Tyr Ala Asp Ser Leu Arg Ser 
80 85 90 

get ttg age cgc tta aaa acg gat ctg caa aac gat teg tec gaa tac 817 
Ala Leu Ser Arg Leu Lys Thr Asp Leu Gin Asn Asp Ser Ser Glu Tyr 
95 100 105 110 



204 



gcg gca aaa teg ctt gag ctt att cat ggg ctt gaa aaa gaa tat ttc 865 
Ala Ala Lys Ser Leu Glu Leu He His Gly Leu Glu Lys Glu Tyr Phe 
115 120 125 

ctg cac aaa taacccaatc tgtttgtcag attgggtttt ttatgtggcg 914 
Leu His Lys 



tgeggaaaga 


cttttgagag 


gtcaacccgt 


tcgccgatcg 


tegteggett 


eggattttec 


974 


aaatacttct 


tatcccgttc 


tacgagcega 


aacaacttat 


acgttgtcat 


cgcgtcgtca 


1034 


agegctttat 


gctgttttcc 


cgttcctgaa 


tcgccgtact 


cttccgctgc 


cttccacaaa 


1094 


ttcgtcaatg 


ttttgtcgcc 


gaaaaattcc 


ttgtactcca 


tggaaaggtc 


cctcatctct 


1154 


cctttaaacg 


gaaaeggaac 


atggttgaac 


atgcaatttt 


gcttcagcac 


tttcatatcc 


1214 


atgtttcccc 


atgtaatgat 


gacgctgttt 


eggtcaggat 


caagctcccg 


cagcttttca 


1274 


ateagegegt 


taaacgtgat 


gecttggtea 


acctgttcct 


gcgtgatgct 


gagaaaattt 


1334 


ttgcagcgcc 


tcgttaattt 


agggaacttc 


tt 






1366 



<210> 92 
<211> 129 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 92 

Val Asn Asn Gin Phe Gin Val Gly Asp Arg Val Lys Gly Phe Tyr Lys 
15 10 15 



Thr Gly Val Tyr He Gly Glu He Thr Asp Val Lys Pro Met His Tyr 
20 25 30 



Leu Val Lys He Leu Ala Val Leu Thr His Pro Lys Gin Gly Asp Leu 
35 40 45 



His His Pro Asn Arg Ala Asp Val Pro Phe Phe His Glu Arg Lys Ala 
50 55 60 



Leu Ala Tyr Gly Glu Gin Thr Asn He Pro His Arg Met Val Lys Pro 
65 70 75 80 



Phe Asp Glu Ala Val Pro Asp Tyr Ala Asp Ser Leu Arg Ser Ala Leu 
85 90 95 



Ser Arg Leu Lys Thr Asp Leu Gin Asn Asp Ser Ser Glu Tyr Ala Ala 



205 



100 



105 



110 



Lys Ser Leu Glu Leu lie His Gly Leu Glu Lys Glu Tyr Phe Leu His 
115 120 125 



Lys 



<210> 93 

<211> 1909 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1406) 



<400> 93 
gcgttgccgg 


agatgaaatg 


gatgaagcaa 


tcattactta 


tattagaaaa 


acatataact 


60 


tgatgatcgg 


tgaccggact 


gcagaagcga 


tcaaacttga 


aatcggttct 


gecgaagett 


120 


ctgaaaacgg 


agaaagcatg 


gagatccgcg 


gccgcgatct 


tttaacaggc 


ctgccgaaaa 


180 


cgattgaaat 


cactgaaaaa 


gaaattacag 


cggctcttcg 


cgacactgtg 


accgccattg 


240 


tcgatgccgt 


aaaaaatacg 


cttgaaaaaa 


ctccgcctga 


actcgcggct 


gatattatgg 


300 


accgcggaat 


cgtccttacg 


ggaggcggcg 


cactgctgcg 


ccacctggac 


aaagtcatca 


360 


gcgaagaaac 


gaaaatgccg 


gttttaattg 


cggaagaccc 


tcttgactgt 


gtagegateg 


420 


gaacaggcaa 


agctctcgag 


caaattcatc 


tatttaaagg 


caaaaattaa 


ggacacaggg 


480 


aatagaagag 


gtgtataatc 


atg ccg cag ttt ttt aca aat aaa egg ttg atg 
Met Pro Gin Phe Phe Thr Asn Lys Arg Leu Met 


533 



15 10 

ctt tta etc ctt tgt ate ate att tta gtg gca atg att gga ttt teg 581 
Leu Leu Leu Leu Cys lie lie lie Leu Val Ala Met lie Gly Phe Ser 
15 20 25 

tta aag aat gac egg aat gca act tgg ccc gaa aaa ttt att ggc gat 62 9 

Leu Lys Asn Asp Arg Asn Ala Thr Trp Pro Glu Lys Phe lie Gly Asp 
30 35 40 

aca act ggt gta ttc cag acg att ttt cat acg ccc get caa ttt ttt 677 
Thr Thr Gly Val Phe Gin Thr He Phe His Thr Pro Ala Gin Phe Phe 
45 50 55 



gcg ggc ttc ttt gaa aat ate gaa gac tta aaa aat acg tac age gaa 
Ala Gly Phe Phe Glu Asn He Glu Asp Leu Lys Asn Thr Tyr Ser Glu 
60 65 70 75 



206 



725 



aat gag cgc ctg egg aaa aag etc gac ggc cag aca caa tac gag gca 773 
Asn Glu Arg Leu Arg Lys Lys Leu Asp Gly Gin Thr Gin Tyr Glu Ala 
80 85 90 

aag ctg cag gag ctt gaa aat gaa aat aag tct tta aga aaa gag etc 821 
Lys Leu Gin Glu Leu Glu Asn Glu Asn Lys Ser Leu Arg Lys Glu Leu 
95 100 105 

ggc cat ctg aaa tea att aaa gac tac acg ccg att ctg gcg acc gtt 869 
Gly His Leu Lys Ser lie Lys Asp Tyr Thr Pro lie Leu Ala Thr Val 
110 115 120 

ate gee aga aat ccc gat aag tat gag tgg tgg aac ctg att acg ate 917 
lie Ala Arg Asn Pro Asp Lys Tyr Glu Trp Trp Asn Leu lie Thr lie 
125 130 135 

aac aaa ggt tea aag cac ggc gtt gag aag gat atg gcg gta aca gat 965 
Asn Lys Gly Ser Lys His Gly Val Glu Lys Asp Met Ala Val Thr Asp 
140 145 150 155 

gaa aac ggc aac ttg ate gga aaa ate aaa age aca aaa gtg aac aat 1013 
Glu Asn Gly Asn Leu lie Gly Lys lie Lys Ser Thr Lys Val Asn Asn 
160 165 170 

ttc act tec acc gtc cag ctt tta age gca aca gac aga aac aac aga 1061 
Phe Thr Ser Thr Val Gin Leu Leu Ser Ala Thr Asp Arg Asn Asn Arg 
175 180 185 

ate tec aca gtt ate get gca gat aaa ggc aag aaa acg gtg aac gga 1109 
lie Ser Thr Val lie Ala Ala Asp Lys Gly Lys Lys Thr Val Asn Gly 
190 195 200 

ate ate aac ggc tac gac tea gat aaa aag gcg ctt tec atg gaa ate 1157 
lie lie Asn Gly Tyr Asp Ser Asp Lys Lys Ala Leu Ser Met Glu lie 
205 210 215 

ate gag cct gat gaa gac agg gaa gtg aaa aaa ggt gac etc gtc gaa 12 05 

lie Glu Pro Asp Glu Asp Arg Glu Val Lys Lys Gly Asp Leu Val Glu 
220 225 230 235 

act tec ggt gcg ggc ggc gtt ttt cct aaa ggc ctg aca ate gga aaa 1253 
Thr Ser Gly Ala Gly Gly Val Phe Pro Lys Gly Leu Thr lie Gly Lys 
240 245 250 

gtg aca gag gtt gaa cca gat tec tac ggt ttg acg aaa ate get tat 1301 
Val Thr Glu Val Glu Pro Asp Ser Tyr Gly Leu Thr Lys lie Ala Tyr 
255 260 265 

gta gag ccg gca gee gat atg tat aac ctt gat aac gtc ate gtc gtc 1349 
Val Glu Pro Ala Ala Asp Met Tyr Asn Leu Asp Asn Val lie Val Val 
270 275 280 

gac aga acg ctt gat acg gtg gat gtc gac aag atg gac gat gag gag 13 97 

Asp Arg Thr Leu Asp Thr Val Asp Val Asp Lys Met Asp Asp Glu Glu 
285 290 295 



207 



gaa ggg teg tgaaacgett ccttcttccc gtcgtcatga tgtttgtttt 1446 

Glu Gly Ser 

300 



agtatctgac 


agegtctatg 


eggattttgt 


caacttgcct 


tttgtgacgg 


aagaacagca 


1506 


gctcatcccg 


cgttttctgc 


tgcttgtctt 


agtttttatg 


aeggcttatg 


tcaatcagcc 


1566 


ttttaccatt 


acatatacrat 


ttattttcaa 


actgttatat 


gatattaatt 


acaccgacct 


1626 


tttaggtgta 


tatatgtttg 


gttttgeegg 


tatttgetat 


ttatcgtcaa 


aagcgttcaa 


1686 


agtattgcag 


acaaacgcgc 


tggtegtcat 


ttttatttcg 


ctgctcgccg 


tctgtgttct 


1746 


tgaattttac 


caatatggcg 


tgeagatget 


gataegtccg 


gaaattatgc 


cgttccatca 


1806 


atttgtgctc 


ggcaggctcc 


tgcccacgct 


tgegctgaac 


gccgttggcg gccttctgct 


1866 


catttacccg 


ttcaaatggt 


tttttaccag 


tcttaagaaa 


gag 




1909 



<210> 94 
<211> 302 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 94 

Met Pro Gin Phe Phe Thr Asn Lys Arg Leu Met Leu Leu Leu Leu Cys 
15 10 15 



lie lie lie Leu Val Ala Met lie Gly Phe Ser Leu Lys Asn Asp Arg 
20 25 30 



Asn Ala Thr Trp Pro Glu Lys Phe lie Gly Asp Thr Thr Gly Val Phe 
35 40 45 



Gin Thr He Phe His Thr Pro Ala Gin Phe Phe Ala Gly Phe Phe Glu 
50 55 60 



Asn He Glu Asp Leu Lys Asn Thr Tyr Ser Glu Asn Glu Arg Leu Arg 
65 70 75 80 



Lys Lys Leu Asp Gly Gin Thr Gin Tyr Glu Ala Lys Leu Gin Glu Leu 
85 90 95 



Glu Asn Glu Asn Lys Ser Leu Arg Lys Glu Leu Gly His Leu Lys Ser 
100 105 110 



He Lys Asp Tyr Thr Pro He Leu Ala Thr Val He Ala Arg Asn Pro 

208 



115 120 125 



Asp Lys Tyr Glu Trp Trp Asn Leu lie Thr lie Asn Lys Gly Ser Lys 
130 135 140 



His Gly Val Glu Lys Asp Met Ala Val Thr Asp Glu Asn Gly Asn Leu 
145 150 155 160 



lie Gly Lys lie Lys Ser Thr Lys Val Asn Asn Phe Thr Ser Thr Val 
165 170 175 



Gin Leu Leu Ser Ala Thr Asp Arg Asn Asn Arg lie Ser Thr Val lie 
180 185 190 



Ala Ala Asp Lys Gly Lys Lys Thr Val Asn Gly lie lie Asn Gly Tyr 
195 200 205 



Asp Ser Asp Lys Lys Ala Leu Ser Met Glu lie lie Glu Pro Asp Glu 
210 215 220 



Asp Arg Glu Val Lys Lys Gly Asp Leu Val Glu Thr Ser Gly Ala Gly 
225 230 235 240 



Gly Val Phe Pro Lys Gly Leu Thr He Gly Lys Val Thr Glu Val Glu 
245 250 255 



Pro Asp Ser Tyr Gly Leu Thr Lys He Ala Tyr Val Glu Pro Ala Ala 
260 265 270 



Asp Met Tyr Asn Leu Asp Asn Val He Val Val Asp Arg Thr Leu Asp 
275 280 285 



Thr Val Asp Val Asp Lys Met Asp Asp Glu Glu Glu Gly Ser 
290 295 300 



<210> 95 

<211> 1450 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (121) . . (951) 



209 



# # 



<400> 95 

gcatgaaagc ctgccgaccc ggcaggtttt tttacgttta tgaccagagg catttttcat 60 

tgattaaagg aatatccgtc tttttcacga attgatataa aaaagtgagg aggacaaaaa 120 

atg aca cat age gca tta aag cat tta gat tat cac aat tgg gcg aat 168 
Met Thr His Ser Ala Leu Lys His Leu Asp Tyr His Asn Trp Ala Asn 
15 10 15 

caa agg gtg etc ace cac ctg aaa age ctg cct gaa gag ctg ttc acc 216 
Gin Arg Val Leu Thr His Leu Lys Ser Leu Pro Glu Glu Leu Phe Thr 
20 25 30 

egg gaa ate aaa age gtt ttt caa act gta tct gag gtt gtt acc cat 264 
Arg Glu He Lys Ser Val Phe Gin Thr Val Ser Glu Val Val Thr His 
35 40 45 

atg tgc ggc get gac gac ctt agg ctg aaa gat acc acc etc tta acc 312 
Met Cys Gly Ala Asp Asp Leu Arg Leu Lys Asp Thr Thr Leu Leu Thr 
50 55 60 

aga aag tgt ggg gga aag tat acc cgc aga acc gtt caa aaa atg aag 3 60 

Arg Lys Cys Gly Gly Lys Tyr Thr Arg Arg Thr Val Gin Lys Met Lys 
65 70 75 80 

cca aag ttt agg ttg cag tgt cag ttt aag aag aag cgc caa aag tac 408 
Pro Lys Phe Arg Leu Gin Cys Gin Phe Lys Lys Lys Arg Gin Lys Tyr 
85 90 95 

att tgt ggt gaa agg aat aat att ggg egg aac act gtc aat ggt aat 456 
He Cys Gly Glu Arg Asn Asn He Gly Arg Asn Thr Val Asn Gly Asn 
100 105 110 

ttt aaa gca age cga ttt aat gaa aaa tgg gta acc gac att acc tac 504 
Phe Lys Ala Ser Arg Phe Asn Glu Lys Trp Val Thr Asp He Thr Tyr 
115 120 125 

tta cat tat ggc tec gat atg tta tat tta tea acg att atg gac tta 552 
Leu His Tyr Gly Ser Asp Met Leu Tyr Leu Ser Thr He Met Asp Leu 
130 135 140 

tat aac aac gaa ata gtg get tac aaa ata ggt acg age caa gat att 600 
Tyr Asn Asn Glu He Val Ala Tyr Lys He Gly Thr Ser Gin Asp He 
145 150 155 160 

aac eta gta tta gac aca ttg agg gaa get gta gaa tta cgt aaa cca 648 
Asn Leu Val Leu Asp Thr Leu Arg Glu Ala Val Glu Leu Arg Lys Pro 
165 170 175 

gta ggg tta ctt ctt cat age gac cag gga tct gtc tat act tea cat 696 
Val Gly Leu Leu Leu His Ser Asp Gin Gly Ser Val Tyr Thr Ser His 
180 185 190 

gca' tat cag aat ttg gee aaa gaa aaa ggc att acc aca age atg tct 744 
Ala Tyr Gin Asn Leu Ala Lys Glu Lys Gly He Thr Thr Ser Met Ser 
195 200 205 



210 



m 



cga aaa gga aac tgc cat gat aat gcc gtc att gaa tec ttt cac tec 792 
Arg Lys Gly Asn Cys His Asp Asn Ala Val He Glu Ser Phe His Ser 
210 215 220 

teg eta aag teg gaa gga ttt aac get caa agt aga gca tct ata tec 840 
Ser Leu Lys Ser Glu Gly Phe Asn Ala Gin Ser Arg Ala Ser He Ser 
225 230 235 240 

aat tct aaa gta gta caa att gta aat caa tac atg tat cga tat aat 888 
Asn Ser Lys Val Val Gin He Val Asn Gin Tyr Met Tyr Arg Tyr Asn 
245 250 255 

cat gta cga att cag gca aaa tta aac tac ctg tec cca ctg gaa tac 936 
His Val Arg He Gin Ala Lys Leu Asn Tyr Leu Ser Pro Leu Glu Tyr 
260 265 270 

agg gga cag gca gca taggtgtttt ttctaagtct cattttaacg ggtcagttca 991 
Arg Gly Gin Ala Ala 
275 

tctttacatg ccgggttttt gctttattca ggctgetteg cgtccgcttc aagccgggcc 1051 

actgctccag gcgacgcttt ttccaccgct ctggcggcta tgtegtaage ctcttcatac 1111 

tgatatgcgt aaaaacagtt ttctgettet ttcagctgtt eggaaaggat aeggtcctgg 1171 

cttctgaagc ggttgccata ttgaatgatg cgttcgatca gcaaaaccag ttcaaccagt 1231 

tcgtccgtct ttgttttcac ttccgtgaca agctgttccg cctcttgaag acgttcgttc 1291 

accgcatcca tgttcagcgg cagctcattc aactgttctg tcactttctg cacagtcgtc 1351 

tgcgactgtc ggatcttttc ggttatggcc teegggatge ctggaacatt gcttttctcc 1411 

aggctgegeg ccgtatcctt gattgtctgc ttcaattgc 1450 



<210> 96 
<211> 277 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 96 

Met Thr His Ser Ala Leu Lys His Leu Asp Tyr His Asn Trp Ala Asn 
15 10 15 



Gin Arg Val Leu Thr His Leu Lys Ser Leu Pro Glu Glu Leu Phe Thr 
20 25 30 



Arg Glu He Lys Ser Val Phe Gin Thr Val Ser Glu Val Val Thr His 
35 40 45 



Met Cys Gly Ala Asp Asp Leu Arg Leu Lys Asp Thr Thr Leu Leu Thr 



211 



50 55 60 



Arg Lys Cys Gly Gly Lys Tyr Thr Arg Arg Thr Val Gin Lys Met Lys 
65 70 75 80 



Pro Lys Phe Arg Leu Gin Cys Gin Phe Lys Lys Lys Arg Gin Lys Tyr 
85 90 95 



lie Cys Gly Glu Arg Asn Asn lie Gly Arg Asn Thr Val Asn Gly Asn 
100 105 110 



Phe Lys Ala Ser Arg Phe Asn Glu Lys Trp Val Thr Asp lie Thr Tyr 
115 120 125 



Leu His Tyr Gly Ser Asp Met Leu Tyr Leu Ser Thr lie Met Asp Leu 
130 135 140 



Tyr Asn Asn Glu lie Val Ala Tyr Lys lie Gly Thr Ser Gin Asp lie 
145 150 155 160 



Asn Leu Val Leu Asp Thr Leu Arg Glu Ala Val Glu Leu Arg Lys Pro 
165 170 175 



Val Gly Leu Leu Leu His Ser Asp Gin Gly Ser Val Tyr Thr Ser His 
180 185 190 



Ala Tyr Gin Asn Leu Ala Lys Glu Lys Gly He Thr Thr Ser Met Ser 
195 200 205 



Arg Lys Gly Asn Cys His Asp Asn Ala Val He Glu Ser Phe His Ser 
210 215 220 



Ser Leu Lys Ser Glu Gly Phe Asn Ala Gin Ser Arg Ala Ser He Ser 
225 230 235 240 



Asn Ser Lys Val Val Gin He Val Asn Gin Tyr Met Tyr Arg Tyr Asn 
245 250 255 



His Val Arg He Gin Ala Lys Leu Asn Tyr Leu Ser Pro Leu Glu Tyr 
260 265 270 



Arg Gly Gin Ala Ala 
275 



212 



<210> 97 

<211> 2312 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1925) 



atgattgctg 


acattgaaga 


ctatatcggt 


tttcatattc 


ctattattga 


ggagcegtea 


60 


aaagaagaaa 


ttgcacgggc 


aaaagcggcg 


tttcaaaaga 


aaatcaatag 


gaagceggag 


120 


cttaaacagg 


acaagagcga 


atcgttaaat 


aaggaaatca 


tgaggctcta 


etttaaeggg 


180 


ggaaaaaaga 


agaagcttag 


agctgttgat 


ttcgtcggaa 


egattgetaa 


aattgaegge 


240 


gtctccgccg 


aggatatcgg 


gattatcacg 


atccaggagc 


aaggttcatt 


cgttgaaatt 


300 


ttaaacggca 


aaggtccgct 


cgtcttagat 


gcgatgaaaa 


acacgacagt 


gaaagggaaa 


360 


ttgctgaaag 


tgcataaagc 


gaggaaataa 


tcttaggctg 


ccgattttgt 


egggagcttt 


420 


tttgctcgta 


ataaaccttg 


gataagcagc 


atatgatgga 


ttgtcaaaaa 


atgaaagcgt 


480 


tttaaaagag 


aggagaacaa 


atg aat atg aga aag tgt ttc ate caa gtc ctt 
Met Asn Met Arg Lys Cys Phe lie Gin Val Leu 


533 



10 



gca ttg ctt ttc ate att get gca tgt ttc gcg cca aac caa gec tct 581 
Ala Leu Leu Phe lie lie Ala Ala Cys Phe Ala Pro Asn Gin Ala Ser 
15 20 25 



gca caa act caa aaa cct gtt ttt tea gaa gtg acg gta cat gat cca 
Ala Gin Thr Gin Lys Pro Val Phe Ser Glu Val Thr Val His Asp Pro 
30 35 40 



629 



teg att att aaa gcg aat ggc acg tac tat gtc ttc ggc tec cat tta 677 
Ser lie He Lys Ala Asn Gly Thr Tyr Tyr Val Phe Gly Ser His Leu 
45 50 55 

get teg gee aaa teg acg gac ctg atg aat tgg acg caa att tec teg 725 
Ala Ser Ala Lys Ser Thr Asp Leu Met Asn Trp Thr Gin He Ser Ser 
60 65 70 75 

agt gtc cac gac ggc aat cct ctg att ccg aac gtc tat gaa gaa tta 773 
Ser Val His Asp Gly Asn Pro Leu He Pro Asn Val Tyr Glu Glu Leu 
80 85 90 

aaa gaa ace ttt gaa tgg get gaa tct gat acg ttg tgg gca cct gat 821 
Lys Glu Thr Phe Glu Trp Ala Glu Ser Asp Thr Leu Trp Ala Pro Asp 
95 100 105 



213 



gtc acc cag ctt gag gac ggc aag ttt tat atg tat tac aac gcc tgc 869 
Val Thr Gin Leu Glu Asp Gly Lys Phe Tyr Met Tyr Tyr Asn Ala Cys 
110 115 120 

cgc ggg gat tct ccg aga tec gcc etc ggg ctt get gtc gca gac gac 917 
Arg Gly Asp Ser Pro Arg Ser Ala Leu Gly Leu Ala Val Ala Asp Asp 
125 130 135 

att gaa ggt cca tac aaa aat aaa ggc att ttt ctg aag teg gga atg 965 
lie Glu Gly Pro Tyr Lys Asn Lys Gly lie Phe Leu Lys Ser Gly Met 
140 145 150 155 

gat ggg ate age aat gac ggg acg cct tat gac gcg aca aag cac cca 1013 
Asp Gly lie Ser Asn Asp Gly Thr Pro Tyr Asp Ala Thr Lys His Pro 
160 165 170 

aat gtc gtc gat ccc cac aca ttc ttt gat caa aac gga aag ctg tgg 1061 
Asn Val Val Asp Pro His Thr Phe Phe Asp Gin Asn Gly Lys Leu Trp 
175 180 185 

atg gtg tac ggc tec tat tec ggc gga att ttt att tta gaa atg gac 1109 
Met Val Tyr Gly Ser Tyr Ser Gly Gly lie Phe lie Leu Glu Met Asp 
190 195 200 

aag aaa acc gga ttt ccg ctt ccg gga cag gga tac ggc aaa aag ctg 1157 
Lys Lys Thr Gly Phe Pro Leu Pro Gly Gin Gly Tyr Gly Lys Lys Leu 
205 210 215 

ate ggc ggc aac cac age cgt att gaa ggc gca tat att etc tac cat 1205 
lie Gly Gly Asn His Ser Arg lie Glu Gly Ala Tyr lie Leu Tyr His 
220 225 230 235 

cct gaa aca cag tat tac tac ctg tac atg tec ttc ggg ggg ctt gcc 1253 
Pro Glu Thr Gin Tyr Tyr Tyr Leu Tyr Met Ser Phe Gly Gly Leu Ala 
240 245 250 

get gac ggg ggt tac aac att cgc gtc gcc cgc tec aaa aac cct gac 1301 
Ala Asp Gly Gly Tyr Asn lie Arg Val Ala Arg Ser Lys Asn Pro Asp 
255 260 265 

ggg cct tat tat gat gca gaa ggc cac gcg atg att gac gtc cgc ggc 1349 
Gly Pro Tyr Tyr Asp Ala Glu Gly His Ala Met lie Asp Val Arg Gly 
270 275 280 

aaa gaa gga acg ctt ttt gac gat cgt tea ate gaa ccg tac ggc gtc 1397 
Lys Glu Gly Thr Leu Phe Asp Asp Arg Ser lie Glu Pro Tyr Gly Val 
285 290 295 

aaa ctg atg gga aat ttc tea ttt aac aat aaa aac ggc tat gtg teg 1445 
Lys Leu Met Gly Asn Phe Ser Phe Asn Asn Lys Asn Gly Tyr Val Ser 
300 305 310 315 

ccg ggc cat aac tct gcc ttt tac gat gaa aaa age ggt aaa tea tat 1493 
Pro Gly His Asn Ser Ala Phe Tyr Asp Glu Lys Ser Gly Lys Ser Tyr 
320 325 330 

tta ate ttc cac acc cgc ttc ccg gga egg ggc gag gag cac gaa gtc 1541 

214 



# 



Leu He Phe His Thr Arg Phe Pro Gly Arg Gly Glu Glu His Glu Val 
335 340 345 

cgc gtc cac caa ttg ctg atg aac aaa caa ggc tgg ccg gtt gtc gcc 1589 
Arg Val His Gin Leu Leu Met Asn Lys Gin Gly Trp Pro Val Val Ala 
350 355 360 

cct cac cgc tat gcc gga gag aag ctt gaa aag gtg aaa aag tea gat 1637 
Pro His Arg Tyr Ala Gly Glu Lys Leu Glu Lys Val Lys Lys Ser Asp 
365 370 375 

gtg att ggc gat tac gaa ttg gtg agg cac ggc aaa gac ate tec gca 1685 
Val He Gly Asp Tyr Glu Leu Val Arg His Gly Lys Asp He Ser Ala 
380 385 390 395 

gat att aaa gaa teg aaa gaa ate cgc ttg aat caa aat ggc aaa ata 1733 
Asp He Lys Glu Ser Lys Glu He Arg Leu Asn Gin Asn Gly Lys He 
400 405 410 

aca ggc gca gta gcc gga acg tgg aag aac acg ggg cat aac aaa ata 1781 
Thr Gly Ala Val Ala Gly Thr Trp Lys Asn Thr Gly His Asn Lys He 
415 420 425 

gaa etc aag ate gac gga aaa ace tac gat ggc gtg ttt ttg cgt cag 1829 
Glu Leu Lys He Asp Gly Lys Thr Tyr Asp Gly Val Phe Leu Arg Gin 
430 435 440 

tgg gat gcg get tct gag cgt aag gtg atg acg ttt agt gcg ttg tct 1877 
Trp Asp Ala Ala Ser Glu Arg Lys Val Met Thr Phe Ser Ala Leu Ser 
445 450 455 

cgt gag gga gat gcg gtt tgg ggg agt agt tta aaa aga gcg gaa ttt 1925 
Arg Glu Gly Asp Ala Val Trp Gly Ser Ser Leu Lys Arg Ala Glu Phe 
460 465 470 475 

taaaaggaat ttcatctcta aaagcacatt cctgattaaa ggtatgtgct ttttaaatga 1985 

tttagatcaa atggttgttt taatatggaa attcaggatg gattatacga taatacatat 2045 

atggtctttt ttactacata agttgttcgt gagattctat gaagaaaaat caacaagggg 2105 

tgttgataaa atgggtttta aaaggagttt taaaataatg cctggtgtca aacttaatat 2165 

aaataaaaaa agtgttggga tgactttagg gggcaaaaat ggcaggataa cttataatac 2225 

ttctggcaaa gtaacaacaa gtgcaaaaat ccccggtaca ggtctatctt atagttccag 22 85 

taaatctatt tcttcatcac aaaaaca 2312 



<210> 98 

<211> 475 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 98 



215 



# • 



Met Asn Met Arg Lys Cys Phe lie Gin Val Leu Ala Leu Leu Phe lie 
1 5 10 15 



He Ala Ala Cys Phe Ala Pro Asn Gin Ala Ser Ala Gin Thr Gin Lys 
20 25 30 



Pro Val Phe Ser Glu Val Thr Val His Asp Pro Ser He He Lys Ala 
35 40 45 



Asn Gly Thr Tyr Tyr Val Phe Gly Ser His Leu Ala Ser Ala Lys Ser 
50 55 60 



Thr Asp Leu Met Asn Trp Thr Gin He Ser Ser Ser Val His Asp Gly 
65 70 75 80 



Asn Pro Leu He Pro Asn Val Tyr Glu Glu Leu Lys Glu Thr Phe Glu 
85 90 95 



Trp Ala Glu Ser Asp Thr Leu Trp Ala Pro Asp Val Thr Gin Leu Glu 
100 105 110 



Asp Gly Lys Phe Tyr Met Tyr Tyr Asn Ala Cys Arg Gly Asp Ser Pro 
115 120 125 



Arg Ser Ala Leu Gly Leu Ala Val Ala Asp Asp He Glu Gly Pro Tyr 
130 135 140 



Lys Asn Lys Gly He Phe Leu Lys Ser Gly Met Asp Gly He Ser Asn 
145 150 155 160 



Asp Gly Thr Pro Tyr Asp Ala Thr Lys His Pro Asn Val Val Asp Pro 
165 170 175 



His Thr Phe Phe Asp Gin Asn Gly Lys Leu Trp Met Val Tyr Gly Ser 
180 185 190 



Tyr Ser Gly Gly He Phe He Leu Glu Met Asp Lys Lys Thr Gly Phe 
195 200 205 



Pro Leu Pro Gly Gin Gly Tyr Gly Lys Lys Leu He Gly Gly Asn His 
210 215 220 



Ser Arg He Glu Gly Ala Tyr He Leu Tyr His Pro Glu Thr Gin Tyr 



216 



225 



230 



235 



240 



Tyr Tyr Leu Tyr Met Ser Phe Gly Gly Leu Ala Ala Asp Gly Gly Tyr 
245 250 255 



Asn He Arg Val Ala Arg Ser Lys Asn Pro Asp Gly Pro Tyr Tyr Asp 
260 265 270 



Ala Glu Gly His Ala Met He Asp Val Arg Gly Lys Glu Gly Thr Leu 
275 280 285 



Phe Asp Asp Arg Ser He Glu Pro Tyr Gly Val Lys Leu Met Gly Asn 
290 295 300 



Phe Ser Phe Asn Asn Lys Asn Gly Tyr Val Ser Pro Gly His Asn Ser 
305 310 315 320 



Ala Phe Tyr Asp Glu Lys Ser Gly Lys Ser Tyr Leu He Phe His Thr 
325 330 335 



Arg Phe Pro Gly Arg Gly Glu Glu His Glu Val Arg Val His Gin Leu 
340 345 350 



Leu Met Asn Lys Gin Gly Trp Pro Val Val Ala Pro His Arg Tyr Ala 
355 360 365 



Gly Glu Lys Leu Glu Lys Val Lys Lys Ser Asp Val He Gly Asp Tyr 
370 375 380 



Glu Leu Val Arg His Gly Lys Asp He Ser Ala Asp He Lys Glu Ser 
385 390 395 400 



Lys Glu He Arg Leu Asn Gin Asn Gly Lys He Thr Gly Ala Val Ala 
405 410 415 



Gly Thr Trp Lys Asn Thr Gly His Asn Lys He Glu Leu Lys He Asp 
420 425 430 



Gly Lys Thr Tyr Asp Gly Val Phe Leu Arg Gin Trp Asp Ala Ala Ser 
435 440 445 



Glu Arg Lys Val Met Thr Phe Ser Ala Leu Ser Arg Glu Gly Asp Ala 
450 455 460 



217 





Val Trp Gly Ser Ser Leu Lys Arg Ala Glu Phe 
465 470 475 



<210> 99 

<211> 1828 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1325) 
<400> 99 

acgcatgatc aatggcgcgc cttgcaaaag ggctggacga tgaaacaggt ggagctcaag 60 

ctgccgcgct tctcatttca aacagactac atgttaaatg aaccgcttaa acgccttgga 120 

atgaaaaacg tgtttagcag cgcgaatttt tcaaatatgt ttaccgggca tggcgccgct 180 

caaattaata aagtcagaca taaaacattt atcaaagtgg atgaagcggg cactgaagca 24 0 

tccgcggcaa cggcggttga aatcatcgaa tcagcccccg tccctgaagt gaccatgact 300 

gcagaccacc cgttttattt tgcgatcgtt gatgaagcat ccggaatgat tctctttttg 360 

ggcagtgtgg cagagccgaa agatgattaa atctggggaa ataccattat tttataaaaa 42 0 

ttcattaaac ttcctgtttt attaccgata ttaggaaggg agttccttta tggtgatgaa 480 

taaacaggag gcaaggacaa atg aaa aaa agt ttg ttt ctg ttc gtg ttc agt 533 



Met Lys Lys Ser Leu Phe Leu Phe Val Phe Ser 
1 5 10 



ttg ttt 
Leu Phe 



ttg atg gcg att cca gca ttt teg get teg gcg aat gtt tac 
Leu Met Ala lie Pro Ala Phe Ser Ala Ser Ala Asn Val Tyr 
15 20 25 



581 



gaa gat 
Glu Asp 



gag tat gaa ccc aac aat tct ttc get gag get tac gat gta 
Glu Tyr Glu Pro Asn Asn Ser Phe Ala Glu Ala Tyr Asp Val 
30 35 40 



629 



ggg ttg 
Gly Leu 
45 



tgg aaa tac aag acg att teg gcg acg att cac age gaa age 
Trp Lys Tyr Lys Thr lie Ser Ala Thr lie His Ser Glu Ser 
50 55 



677 



gat aaa 
Asp Lys 
60 



gat tat tac aaa ttt tac gcg aca aag gga gaa cag ctt gcc 
Asp Tyr Tyr Lys Phe Tyr Ala Thr Lys Gly Glu Gin Leu Ala 
65 70 75 



725 



att cac 
He His 



eta aag aac ate ccg gca aat aca gat tat gat eta tat tta 
Leu Lys Asn He Pro Ala Asn Thr Asp Tyr Asp Leu Tyr Leu 
80 85 90 



773 



218 



ttt aaa gat get tac ggc tat ccc gca gta gga tct tct gaa aga atg 821 
Phe Lys Asp Ala Tyr Gly Tyr Pro Ala Val Gly Ser Ser Glu Arg Met 
95 100 105 

gga aac caa aat gaa ate ate cgc ttg gat gtt ccc gag aca ggc cga 869 
Gly Asn Gin Asn Glu He He Arg Leu Asp Val Pro Glu Thr Gly Arg 
110 115 120 

tac att gcg gtc gtc atg tct aaa gac ggt tea tat gac ggc tgg gga 917 
Tyr He Ala Val Val Met Ser Lys Asp Gly Ser Tyr Asp Gly Trp Gly 
125 130 135 

ttt tac aga ctt gaa ttt ate gac aga atg aag age ggt get tat acg 965 
Phe Tyr Arg Leu Glu Phe He Asp Arg Met Lys Ser Gly Ala Tyr Thr 
140 145 150 155 



gcg aat ttg tct ccg tea tec ate tea age ccg gga cag gga gtc gtt 
Ala Asn Leu Ser Pro Ser Ser He Ser Ser Pro Gly Gin Gly Val Val 
160 165 170 



cac aca teg gtt tea ggc ggc aca ctg ttt ccg gat eta aag cct gaa 
His Thr Ser Val Ser Gly Gly Thr Leu Phe Pro Asp Leu Lys Pro Glu 
220 225 230 235 



get tgg age agt tea act tgg aga teg ccg cag ctg aag ate aat tat 
Ala Trp Ser Ser Ser Thr Trp Arg Ser Pro Gin Leu Lys He Asn Tyr 
255 260 265 



1013 



tct ccg gtt gec gee gtc aat ctt gee aat gee teg gee att ccc gaa 1061 
Ser Pro Val Ala Ala Val Asn Leu Ala Asn Ala Ser Ala He Pro Glu 
175 180 185 

gga gcg act gtg aaa age gtt tct gee gag gga acg ata tat cca agt 1109 
Gly Ala Thr Val Lys Ser Val Ser Ala Glu Gly Thr He Tyr Pro Ser 
190 195 200 

etc gga cac acc tac aga gaa gtc ctg aac aag gaa gaa ggc gtt tgg 1157 
Leu Gly His Thr Tyr Arg Glu Val Leu Asn Lys Glu Glu Gly Val Trp 
205 210 215 



1205 



ctt gcg ctt ccc gtc aaa acg aca tgg aat gtg aga tac tat teg etc 1253 
Leu Ala Leu Pro Val Lys Thr Thr Trp Asn Val Arg Tyr Tyr Ser Leu 
240 245 250 



1301 



caa tac gat tea aca tac ggc tgg taaacagatc caaatcccgg ccgatataaa 1355 
Gin Tyr Asp Ser Thr Tyr Gly Trp 
270 275 

aagtaataga atgtaattgg catgaaagga gctcccatga atattagaga cagggtaaaa 1415 

etttegcttt attccgagca gctgatgaag ccggccgccg cgaatgtgcc ggcaaagact 1475 

aaaggctcca aaaggatgee cgccagccaa acagacactc tctccatcag caaacaggct 1535 

gaatcagccc aaaaaaatgc acegtcatta eggtcacaaa tgaacggcgt tcaatttgag 1595 

atctataatc tttatgtgga caggcagegt ttgaacagee agatcgaagg ggegctgegg 1655 



219 



gagagcggaa tttccctttc cgaaagcgaa catctgacat tgcatgttga cggacataac 1715 
cggattacag ttgaaggcat cgaagacgaa caaaaaagaa cccgtatcga agctgtttta 1775 
aacgacagcg ataaacggtt cggtgcgcgt ctgttgggcc acgcagaact gat 1828 



<210> 100 
<211> 275 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 100 

Met Lys Lys Ser Leu Phe Leu Phe Val Phe Ser Leu Phe Leu Met Ala 
15 10 15 



lie Pro Ala Phe Ser Ala Ser Ala Asn Val Tyr Glu Asp Glu Tyr Glu 
20 25 30 



Pro Asn Asn Ser Phe Ala Glu Ala Tyr Asp Val Gly Leu Trp Lys Tyr 
35 40 45 



Lys Thr lie Ser Ala Thr lie His Ser Glu Ser Asp Lys Asp Tyr Tyr 
50 55 60 



Lys Phe Tyr Ala Thr Lys Gly Glu Gin Leu Ala lie His Leu Lys Asn 
65 70 75 80 



lie Pro Ala Asn Thr Asp Tyr Asp Leu Tyr Leu Phe Lys Asp Ala Tyr 
85 90 95 



Gly Tyr Pro Ala Val Gly Ser Ser Glu Arg Met Gly Asn Gin Asn Glu 
100 105 110 



lie lie Arg Leu Asp Val Pro Glu Thr Gly Arg Tyr lie Ala Val Val 
115 120 125 



Met Ser Lys Asp Gly Ser Tyr Asp Gly Trp Gly Phe Tyr Arg Leu Glu 
13 0 13 5 14 0 



Phe lie Asp Arg Met Lys Ser Gly Ala Tyr Thr Ala Asn Leu Ser Pro 
145 150 155 160 



Ser Ser lie Ser Ser Prp Gly Gin Gly Val Val Ser Pro Val Ala Ala 
165 170 175 



220 



Val Asn Leu Ala Asn Ala Ser Ala He Pro Glu Gly Ala Thr Val Lys 
180 185 190 



Ser Val Ser Ala Glu Gly Thr He Tyr Pro Ser Leu Gly His Thr Tyr 
195 200 205 



Arg Glu Val Leu Asn Lys Glu Glu Gly Val Trp His Thr Ser Val Ser 
210 215 220 



Gly Gly Thr Leu Phe Pro Asp Leu Lys Pro Glu Leu Ala Leu Pro Val 
225 230 235 240 



Lys Thr Thr Trp Asn Val Arg Tyr Tyr Ser Leu Ala Trp Ser Ser Ser 
245 250 255 



Thr Trp Arg Ser Pro Gin Leu Lys He Asn Tyr Gin Tyr Asp Ser Thr 
260 265 270 



Tyr Gly Trp 
275 



<210> 101 

<211> 2584 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (510) . . (2081) 



<400> 101 
gcttaattgc 


tcgcatgtta 


tgccgggctt 


ttcagcggga 


aacctttcgg 


agtgttcatt 


cggtcaagat 


accgtgcaga 


ccgctttcag 


cccagggcgg 


ttcctctctt 


ttcacgtact 


cttgcctact 


attctccatc 


ttcagttcag 


ctcatatgta 


cactaattta 


tattataata 


cgagtgttac 


gtttgcatgt 


caaccctatt 


tgcggttctt 


tttattctga 


attgattctt 


tggacgtcag 


ccccagctca 


gtggccgttt 


cttccatgaa 


gccggcgcgc 


tccgggtccg 


catgctcctt 


tagatgcaga 


ttcgcatctt 


gctcatggat 


cgccctgccc 


attctttgat 


tatacctcat 


gcagcaacat 


ccttttgata 


tcttttttct 


atagtataaa 


caaatcattt 


tcattttatt 


aaaaaaacgg 


caaggaatat 


acgatataga 


agaagaagta 


gtgttccaag 



60 
120 
180 
240 
300 
360 
420 
480 



221 



ttttttaccg aaaggaggag atgggaatc aat atg aaa aaa aga gcg gta ttg 533 

Asn Met Lys Lys Arg Ala Val Leu 
1 5 

ate eta teg atg atg ctg gca gca caa gca gec ttt tat aca teg tea 581 
He Leu Ser Met Met Leu Ala Ala Gin Ala Ala Phe Tyr Thr Ser Ser 
10 15 20 

aac aca get tct gca gec ate ggg gaa gee gtg att gec ace gat gaa 629 
Asn Thr Ala Ser Ala Ala He Gly Glu Ala Val He Ala Thr Asp Glu 
25 30 35 40 

ate aat gtc aga age ggg cct gga ctg age cac gaa ate gtc age gtc 677 
He Asn Val Arg Ser Gly Pro Gly Leu Ser His Glu lie Val Ser Val 
45 50 55 

gtc age agg aat gaa age tat ccg att ctt gaa gaa cgc ggg gat tgg 725 
Val Ser Arg Asn Glu Ser Tyr Pro He Leu Glu Glu Arg Gly Asp Trp 
60 65 70 

gtg caa ate cag ctg aac ggc ggg caa aaa ggc tgg gtc gta tec tgg 773 
Val Gin He Gin Leu Asn Gly Gly Gin Lys Gly Trp Val Val Ser Trp 
75 80 85 

ctg ate aag aaa aag age caa gtc tec age gga tct gat tec gca teg 821 
Leu He Lys Lys Lys Ser Gin Val Ser Ser Gly Ser Asp Ser Ala Ser 
90 95 100 

gga aaa gtc aca tct tec gaa gca aac ttg aga ate aga aaa ggc ccc 869 
Gly Lys Val Thr Ser Ser Glu Ala Asn Leu Arg He Arg Lys Gly Pro 
105 110 115 120 

ggc act tea tat gaa gtc caa ggc gta ttc cct gaa gga gaa cag get 917 
Gly Thr Ser Tyr Glu Val Gin Gly Val Phe Pro Glu Gly Glu Gin Ala 
125 130 135 

gac ctg eta aag acc gac gga aaa tgg ata aag att tec tat cag aac 965 
Asp Leu Leu Lys Thr Asp Gly Lys Trp He Lys He Ser Tyr Gin Asn 
140 145 150 

ate aca ggc tgg gtc tat tea gat tat gtc aat caa ggt tea ggc gcg 1013 
He Thr Gly Trp Val Tyr Ser Asp Tyr Val Asn Gin Gly Ser Gly Ala 
155 160 165 

aaa cag tct caa teg tct tea tea cat get tea tea tea aaa teg gga 1061 
Lys Gin Ser Gin Ser Ser Ser Ser His Ala Ser Ser Ser Lys Ser Gly 
170 175 180 

acg gtc ggc gta tec acc tta aat gtc agg age aca get tec cat caa 1109 
Thr Val Gly Val Ser Thr Leu Asn Val Arg Ser Thr Ala Ser His Gin 
185 190 195 200 

ggc egg att att gec acg etc caa egg aat gca agt gtg acg att tta 1157 
Gly Arg He He Ala Thr Leu Gin Arg Asn Ala Ser Val Thr He Leu 
205 210 215 

aac gaa cag cac ggc tgg tat gaa ate gaa ttt aat gga caa aaa ggc 12 05 



222 



Asn Glu Gin His Gly Trp Tyr Glu He Glu Phe Asn Gly Gin Lys Gly 
220 225 230 

tgg gcc gca age cac tat att etc gaa gga aac aaa cag aac age gga 12 53 

Trp Ala Ala Ser His Tyr He Leu Glu Gly Asn Lys Gin Asn Ser Gly 
235 240 245 

ace tec gga aca age age age tec gaa gca aaa egg cag ggc acc ate 13 01 

Thr Ser Gly Thr Ser Ser Ser Ser Glu Ala Lys Arg Gin Gly Thr He 
250 255 260 

gtg tat gaa age aca aat gtt aga age ggg gcc teg aca tec tea gcg 134 9 

Val Tyr Glu Ser Thr Asn Val Arg Ser Gly Ala Ser Thr Ser Ser Ala 
265 270 275 280 

ate gtc aaa cgc acg gga aaa ggc gag tct tac ccg ate gtc tct aca 1397 
He Val Lys Arg Thr Gly Lys Gly Glu Ser Tyr Pro He Val Ser Thr 
285 290 295 

aaa gga gac tgg tat gaa ate aaa ctg tea aac ggc gat tec get tat 1445 
Lys Gly Asp Trp Tyr Glu He Lys Leu Ser Asn Gly Asp Ser Ala Tyr 
300 305 310 

gtc gca age tgg gtc gtt cag act gtt gac cag gca ggc tea gcc gga 14 93 

Val Ala Ser Trp Val Val Gin Thr Val Asp Gin Ala Gly Ser Ala Gly 
315 ~ 320 325 

gat teg aaa age gca gca ccg cct ttg gca aag egg tea age teg gga 1541 
Asp Ser Lys Ser Ala Ala Pro Pro Leu Ala Lys Arg Ser Ser Ser Gly 
330 335 340 

ggc aca ate aaa aat aaa acg gtt gtc ate gat gcc gga cat gga gga 1589 
Gly Thr He Lys Asn Lys Thr Val Val He Asp Ala Gly His Gly Gly 
345 350 355 360 

cat gac age ggg aca ate gga acg egg ggg acg etc gaa aaa egg ctg 1637 
His Asp Ser Gly Thr He Gly Thr Arg Gly Thr Leu Glu Lys Arg Leu 
365 370 375 

acc ate aaa acg gca acg ctt ctt gcc gcg aaa ctg aga gcc gat ggc 1685 
Thr He Lys Thr Ala Thr Leu Leu Ala Ala Lys Leu Arg Ala Asp Gly 
380 385 390 

gtc aac gtc tat atg acg egg aat gac gat tct ttc gtc age ctt cag 1733 
Val Asn Val Tyr Met Thr Arg Asn Asp Asp Ser Phe Val Ser Leu Gin 
395 400 405 

teg egg gtc gcg acc tct cat tac cga aac gcc gac get ttt ate age 1781 
Ser Arg Val Ala Thr Ser His Tyr Arg Asn Ala Asp Ala Phe He Ser 
410 415 420 



att cat tat gat age ttt cca aat gcg tec gtc agg gga aat acg gcc 
He His Tyr Asp Ser Phe Pro Asn Ala Ser Val Arg Gly Asn Thr Ala 
425 430 435 440 



1829 



tat tac tac age ccg tec aaa gac egg aag etc gca gca gac gtg cag 1877 
Tyr Tyr Tyr Ser Pro Ser Lys Asp Arg Lys Leu Ala Ala Asp Val Gin 



223 



445 450 455 

tec gag ate gaa agg cac teg cct ctg cca age cgc ggc gta eta ttc 1925 
Ser Glu lie Glu Arg His Ser Pro Leu Pro Ser Arg Gly Val Leu Phe 
460 465 470 

ggg gac tac ttc gta tta aga gaa aat aaa cag ccc gec gca ttg ttt 1973 
Gly Asp Tyr Phe Val Leu Arg Glu Asn Lys Gin Pro Ala Ala Leu Phe 
475 480 485 

gaa etc ggc tac ttg age cat cct caa gaa gaa gcg gta gtc age acg 2021 
Glu Leu Gly Tyr Leu Ser His Pro Gin Glu Glu Ala Val Val Ser Thr 
490 495 500 

aac get tac aga gaa aga gtg aca gac ggc ate aga age ggt eta gaa 2069 
Asn Ala Tyr Arg Glu Arg Val Thr Asp Gly lie Arg Ser Gly Leu Glu 
505 510 515 520 

aac tat ttt gac taatttaaaa agctcccaat egggagcttt ttatgettte 2121 
Asn Tyr Phe Asp 

gaatccataa taaacgtgac gggacccgaa tttgtcagct tgacatccat catttctcca 2181 

aatcttcccg tttcgacagt gaegectttt gegegaagea tgctgttcca ctcttcgtac 2241 

aattgaagcg ectgateggg ctttgccgct tttgtaaaat tcggccgtct tccttttttc 2301 

gtgtcgccgt acaaggtaaa ctgagaaacc gataaaaegg agcccccgac atctaaaagc 2361 

gacaggttca tcttttcgcc ttcatcctca aaaattcgea gattgacaag cttctccgcc 2421 

aaatatgegg catcctcgct egtatctteg tgcgtcacgc cgacaagcac catcaagccg 2481 

aggecgattt cgccgacagt ctcgcctcct accgaaacgc ttgcatctgt gaegegctga 2541 

acaactaatc teatgacget tttcctccta attcatcacc ctg 2584 



<210> 102 

<211> 524 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 102 

Asn Met Lys Lys Arg Ala Val Leu lie Leu Ser Met Met Leu Ala Ala 
1 5 10 15 



Gin Ala Ala Phe Tyr Thr Ser Ser Asn Thr Ala Ser Ala Ala He Gly 
20 25 30 



Glu Ala Val He Ala Thr Asp Glu He Asn Val Arg Ser Gly Pro Gly 
35 40 45 



224 



Leu Ser His Glu lie Val Ser Val Val Ser Arg Asn Glu Ser Tyr Pro 
50 55 60 



lie Leu Glu Glu Arg Gly Asp Trp Val Gin lie Gin Leu Asn Gly Gly 
65 70 75 80 



Gin Lys Gly Trp Val Val Ser Trp Leu lie Lys Lys Lys Ser Gin Val 
85 90 95 



Ser Ser Gly Ser Asp Ser Ala Ser Gly Lys Val Thr Ser Ser Glu Ala 
100 105 110 



Asn Leu Arg He Arg Lys Gly Pro Gly Thr Ser Tyr Glu Val Gin Gly 
115 120 125 



Val Phe Pro Glu Gly Glu Gin Ala Asp Leu Leu Lys Thr Asp Gly Lys 
130 135 140 



Trp He Lys He Ser Tyr Gin Asn He Thr Gly Trp Val Tyr Ser Asp 
145 ^ 150 155 160 



Tyr Val Asn Gin Gly Ser Gly Ala Lys Gin Ser Gin Ser Ser Ser Ser 
165 170 175 



His Ala Ser Ser Ser Lys Ser Gly Thr Val Gly Val Ser Thr Leu Asn 
180 185 190 



Val Arg Ser Thr Ala Ser His Gin Gly Arg He He Ala Thr Leu Gin 
195 200 205 



Arg Asn Ala Ser Val Thr He Leu Asn Glu Gin His Gly Trp Tyr Glu 
210 215 220 



He Glu Phe Asn Gly Gin Lys Gly Trp Ala Ala Ser His Tyr lie Leu 
225 230 235 240 



Glu Gly Asn Lys Gin Asn Ser Gly Thr Ser Gly Thr Ser Ser Ser Ser 
245 250 255 



Glu Ala Lys Arg Gin Gly Thr He Val Tyr Glu Ser Thr Asn Val Arg 
260 265 270 



225 



Ser Gly Ala Ser Thr Ser Ser Ala lie Val Lys Arg Thr Gly Lys Gly 
275 280 285 



Glu Ser Tyr Pro He Val Ser Thr Lys Gly Asp Trp Tyr Glu He Lys 
290 295 300 



Leu Ser Asn Gly Asp Ser Ala Tyr Val Ala Ser Trp Val Val Gin Thr 
305 310 315 320 



Val Asp Gin Ala Gly Ser Ala Gly Asp Ser Lys Ser Ala Ala Pro Pro 
325 330 335 



Leu Ala Lys Arg Ser Ser Ser Gly Gly Thr He Lys Asn Lys Thr Val 
340 345 350 



Val He Asp Ala Gly His Gly Gly His Asp Ser Gly Thr He Gly Thr 
355 360 365 



Arg Gly Thr Leu Glu Lys Arg Leu Thr He Lys Thr Ala Thr Leu Leu 
370 375 380 



Ala Ala Lys Leu Arg Ala Asp Gly Val Asn Val Tyr Met Thr Arg Asn 
385 390 395 400 



Asp Asp Ser Phe Val Ser Leu Gin Ser Arg Val Ala Thr Ser His Tyr 
405 410 415 



Arg Asn Ala Asp Ala Phe He Ser He His Tyr Asp Ser Phe Pro Asn 
420 425 430 



Ala Ser Val Arg Gly Asn Thr Ala Tyr Tyr Tyr Ser Pro Ser Lys Asp 
435 440 445 



Arg Lys Leu Ala Ala Asp Val Gin Ser Glu He Glu Arg His Ser Pro 
450 455 460 



Leu Pro Ser Arg Gly Val Leu Phe Gly Asp Tyr Phe Val Leu Arg Glu 
465 470 475 480 



Asn Lys Gin Pro Ala Ala Leu Phe Glu Leu Gly Tyr Leu Ser His Pro 
485 490 495 



Gin Glu Glu Ala Val Val Ser Thr Asn Ala Tyr Arg Glu Arg Val Thr 



226 



500 505 510 



Asp Gly lie Arg Ser Gly Leu Glu Asn Tyr Phe Asp 
515 520 



<210> 103 

<211> 1774 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (516) . . (1271) 



<400> 103 












gtgccgctgc 


tgttgaaaaa 


cgaagctttt 


ttaaaggaca ttttcccgga 


tatgccggaa 


60 


gaggatctgg 


cgcaattgaa 


agacgatctg 


gcgattgaaa tcagaacgga 


ttcacttttc 


120 


aacttaagct 


acacagggcc 


tgataaacag 


gaaacattgg atactttagg 


aaaaattaaa 


180 


gatgcctata 


tgaaaggcga 


taaggcgctg 


ttctcaaaaa gagaagaagt 


cattgaaaag 


240 


aatattaagg 


cgcttgaaga 


cgaaacagtc 


agcgctgatt ccaaagttga 


caaacagcgg 


300 


tttttgtatg 


agcttgaaac 


aagcaagctt 


gatatgaagg ctgctgaaga 


aattgagccg 


360 


ttgatcgtgc 


ttgataacca 


ggctgccggc 


atgtcgccta agaaaagagc 


ggtgctgggc 


420 


gtactgatcg 


gtttagcgct 


gtcatttttc 


atcattgtca ttccggaagt 


tttcagagaa 


480 


cgttaaattt 


ttaattgggg 


atgtggatca 


ggacc atg acg agg caa 
Met Thr Arg Gin 


aaa cct 
Lys Pro 


533 



tta ate tct gtc att acg cct tec tat aac gcg gag gaa ttt ate gaa 
Leu lie Ser Val lie Thr Pro Ser Tyr Asn Ala Glu Glu Phe lie Glu 
10 15 20 



581 



aaa ace att aag tec gtc tta aat cag acg ttt tec gac tgg gaa atg 629 
Lys Thr He Lys Ser Val Leu Asn Gin Thr Phe Ser Asp Trp Glu Met 
25 30 35 

ate att gee gat gat tgc tea aca gat ggg aca aga gac att ttg aag 677 
He He Ala Asp Asp Cys Ser Thr Asp Gly Thr Arg Asp He Leu Lys 
40 45 50 

cgc tat gaa gaa gat gat gag egg ate cat gee att ttt ctg aaa gag 725 
Arg Tyr Glu Glu Asp Asp Glu Arg He His Ala He Phe Leu Lys Glu 
55 60 65 70 

aat caa ggt get gca gcg gcg cga aat gcg gcg etc age aaa gee gaa 773 
Asn Gin Gly Ala Ala Ala Ala Arg Asn Ala Ala Leu Ser Lys Ala Glu 
75 80 85 



227 



ggg cgc tat gtc gcc ttt ttg gac age gat gat gtt tgg aaa gca gaa 821 
Gly Arg Tyr Val Ala Phe Leu Asp Ser Asp Asp Val Trp Lys Ala Glu 
90 95 100 

aag ctg gat aag cag etc gcc ttc atg aga aag cat cag cat get ttc 869 
Lys Leu Asp Lys Gin Leu Ala Phe Met Arg Lys His Gin His Ala Phe 
105 110 115 

tea ttt acg gca tac gag ctg ate age caa gac ggc gaa ccg ctt cat 917 
Ser Phe Thr Ala Tyr Glu Leu He Ser Gin Asp Gly Glu Pro Leu His 
120 125 130 

aaa acc att cat gca ccc gta age ctt aca tat gat gat gta tta aaa 965 
Lys Thr He His Ala Pro Val Ser Leu Thr Tyr Asp Asp Val Leu Lys 
135 140 145 150 

aat acg ate ate ggc tgc ttg acg gtg atg att gac aga gaa caa acg 1013 
Asn Thr He He Gly Cys Leu Thr Val Met He Asp Arg Glu Gin Thr 
155 160 165 

ggt gat ate egg atg ccg aat att aga acc cgc cag gat ttg gcg aca 1061 
Gly Asp He Arg Met Pro Asn He Arg Thr Arg Gin Asp Leu Ala Thr 
170 175 180 

tgg ctg tec gta tta aag egg ggg ttc aag gca tat gga ctg aac gaa 1109 
Trp Leu Ser Val Leu Lys Arg Gly Phe Lys Ala Tyr Gly Leu Asn Glu 
185 190 195 

ccc etc gcg gaa tac cgc ate gtt gaa aca teg ate tec aga aac aag 1157 
Pro Leu Ala Glu Tyr Arg He Val Glu Thr Ser He Ser Arg Asn Lys 
200 205 210 

tgg aag gcg gcg cga aaa acc tgg tac gta tac agg gaa ate gaa cga 1205 
Trp Lys Ala Ala Arg Lys Thr Trp Tyr Val Tyr Arg Glu He Glu Arg 
215 220 225 230 

ctt cac ttg atg aaa gcg aca tgg tgc ttt ttc cat tac get aag aac 1253 
Leu His Leu Met Lys Ala Thr Trp Cys Phe Phe His Tyr Ala Lys Asn 
235 240 245 

gca gta atg aaa aga tta taaeggcatt gacagaaaag gtgattgaaa 1301 
Ala Val Met Lys Arg Leu 
250 

gtgaaagcag atcaattcat acaegtcata gtagcgacag gtgaatgggg gcaggatcag 1361 

ctaagataca gaaggcaccg ecttgetgag tttttagcag geegcaagga gacgaaggaa 1421 

gtcatttggg tttgtccgtc tgaaaatcct tecegtgaga cttttacatt gcttgacaac 14 81 

ggaatcaagc aatttgcagt caaagatttt ttgaaaaaga aaatattcag gtttgcccgc 1541 

tacaaagatg ttttctatca aagcaagctg aagccgctgc ttgacegget gaaagaagac 1601 

gttcagggag aaaaggtgtg cttatggtac accttccccg gctttccgct getgtegteg 1661 



228 



ctttatcaat gggatcaggt catctatgac tgcagcgacc tgtgggcggc cccgatcagc 1721 
ggtagccaaa gccttgtctc aggattcagg caaaaggtca tttttgaagc tga 1774 



<210> 104 

<211> 252 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 104 

Met Thr Arg Gin Lys Pro Leu lie Ser Val lie Thr Pro Ser Tyr Asn 
1 ~ 5 10 15 



Ala Glu Glu Phe He Glu Lys Thr He Lys Ser Val Leu Asn Gin Thr 
20 25 30 



Phe Ser Asp Trp Glu Met He He Ala Asp Asp Cys Ser Thr Asp Gly 
35 40 45 



Thr Arg Asp He Leu Lys Arg Tyr Glu Glu Asp Asp Glu Arg He His 
50 55 60 



Ala He Phe Leu Lys Glu Asn Gin Gly Ala Ala Ala Ala Arg Asn Ala 
65 70 75 80 



Ala Leu Ser Lys Ala Glu Gly Arg Tyr Val Ala Phe Leu Asp Ser Asp 
85 90 95 



Asp Val Trp Lys Ala Glu Lys Leu Asp Lys Gin Leu Ala Phe Met Arg 
100 105 110 



Lys His Gin His Ala Phe Ser Phe Thr Ala Tyr Glu Leu He Ser Gin 
115 120 125 



Asp Gly Glu Pro Leu His Lys Thr He His Ala Pro Val Ser Leu Thr 
13 0 13 5 14 0 



Tyr Asp Asp Val Leu Lys Asn Thr He lie Gly Cys Leu Thr Val Met 
145 150 155 160 



He Asp Arg Glu Gin Thr Gly Asp He Arg Met Pro Asn He Arg Thr 
165 170 175 



Arg Gin Asp Leu Ala Thr Trp Leu Ser Val Leu Lys Arg Gly Phe Lys 



229 



180 185 190 



Ala Tyr Gly Leu Asn Glu Pro Leu Ala Glu Tyr Arg He Val Glu Thr 
195 200 205 



Ser He Ser Arg Asn Lys Trp Lys Ala Ala Arg Lys Thr Trp Tyr Val 
210 215 220 



Tyr Arg Glu He Glu Arg Leu His Leu Met Lys Ala Thr Trp Cys Phe 
225 230 235 240 



Phe His Tyr Ala Lys Asn Ala Val Met Lys Arg Leu 
245 250 



<210> 105 

<211> 1309 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (485) . . (808) 

<400> 105 



tgatgaagcg 


gtgaaccgct 


ttaaagatat 


accgaaagag 


cgccgcgtcc 


ttgtgacaag 


60 


cgaaggggct 


tttaaatatt 


tcgcttcggc 


ctacggcgtc 


gacgcgcagt 


atatttggga 


120 


aatcaacacc 


gaaaatgaag 


gaactcccgg 


tcagatgaaa 


aaaatcgtcg 


acacagtgaa 


180 


gaaaaaggac 


gtcccggcct 


tattcgtgga 


gacaagcgtt 


gacccgcgga 


gcatggaaag 


240 


cctttcagcc 


gaaacgggcg 


tgccgattaa 


agcaaaagtc 


ttcaccgatt 


cgatcggaaa 


300 


gcccgggtga 


agcgggagat 


tcctattata 


agatgatgaa 


agaaaacctt 


gaccggatcc 


360 


atcaaggcct 


cgccgaataa 


ccaatgaact 


gctgtacagg 


atgtacagca 


gtttttttct 


420 


tatgtttttc 


cgattttaaa 


gcagggtaca 


acgaagggaa 


aacgaggaaa 


aaggagtgtg 


480 



tttc gtg aaa tct gga tat gag gaa tgc ate aaa gec tgc cga gaa tgt 52 9 

Val Lys Ser Gly Tyr Glu Glu Cys He Lys Ala Cys Arg Glu Cys 
15 10 15 

ctt gaa gec tgc aac cac tgc ttt gac aaa tgt ctg atg gaa gaa gag 577 
Leu Glu Ala Cys Asn His Cys Phe Asp Lys Cys Leu Met Glu Glu Glu 
20 25 30 

get ggg atg atg gec gaa tgc ate cgt ctt gac egg gaa tgc gcg gag 625 
Ala Gly Met Met Ala Glu Cys He Arg Leu Asp Arg Glu Cys Ala Glu 
35 40 45 



230 



atg tgc ggt tac gca att caa gcc atg acg cgc aac age ccg tat gec 
Met Cys Gly Tyr Ala lie Gin Ala Met Thr Arg Asn Ser Pro Tyr Ala 
50 55 60 



673 



gaa gat att tgc cag ctt tgc gca aag gtt tgc gaa get tgc ggc aat 721 
Glu Asp He Cys Gin Leu Cys Ala Lys Val Cys Glu Ala Cys Gly Asn 
65 70 75 



gaa tgc age cag cac aag cat gac cac tgc caa ttt tgc get gaa age 
Glu Cys Ser Gin His Lys His Asp His Cys Gin Phe Cys Ala Glu Ser 
80 85 90 95 



<210> 106 
<211> 108 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 106 

Val Lys Ser Gly Tyr Glu Glu Cys He Lys Ala Cys Arg Glu Cys Leu 
15 10 15 



Glu Ala Cys Asn His Cys Phe Asp Lys Cys Leu Met Glu Glu Glu Ala 
20 25 30 



Gly Met Met Ala Glu Cys He Arg Leu Asp Arg Glu Cys Ala Glu Met 
35 40 45 



Cys Gly Tyr Ala He Gin Ala Met Thr Arg Asn Ser Pro Tyr Ala Glu 
50 55 60 



769 



tgc ttt gca tgc gcg gaa gcg tgc aga aaa atg get tct taacttgaaa 818 
Cys Phe Ala Cys Ala Glu Ala Cys Arg Lys Met Ala Ser 





100 




105 








catccggccc 


tegagcegga 


tatttttatg 


taggaaatgt 


ttattttttc 


tccttccccc 


878 


tttctaaact 


gatacaatat 


gactataaaa gggggtttta tcatgaaaga 


cagcgtgttt 


938 


caaatgactt 


ctgacacata 


tcaatctctc 


agegattcag 


aacggcattt 


gctcgagtac 


998 


atttatcagc 


acttagacgt 


catcgccact 


ttatcgattg 


taaaattaag 


egaggatgea 


1058 


aatgtttcaa 


cagccacgat 


tgtcaggtta 


atgaaaaaac 


teggatatga 


cggctacact 


1118 


tcttttaagt 


atgcattaaa 


agaaaaacac 


cacctcggac 


acgctccgct 


gatggatgat 


1178 


atcgacagcc 


aaattaaaca 


ggccgtgcta 


aagaatgaaa 


gagaagttct 


ggatacgatt 


1238 


aagatgcttg 


atategggtt 


gatcgaagat 


gecattcaaa 


aaatcagcaa 


tgccgaaaaa 


1298 


gtttacatct 


t 










1309 
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Asp He Cys Gin Leu Cys Ala Lys Val Cys Glu Ala Cys Gly Asn Glu 
65 70 75 80 



Cys Ser Gin His Lys His Asp His Cys Gin Phe Cys Ala Glu Ser Cys 
85 90 95 



Phe Ala Cys Ala Glu Ala Cys Arg Lys Met Ala Ser 
100 105 



<210> 107 

<211> 1561 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (284) (1060) 

<400> 107 

gatatgagcg acacagaagc gcttggacat gcgatcagcg ccgcctttgt cgccaccctt 60 

ctcgggatct tcaccggata tgtactatgg catccttttg ccaataaatt aaagcggaaa 120 

tccaaacagg aagtcaaagt ccgcgaagtt atgattgaag gcatcctttc gatcttggaa 180 

ggccaggctc caaaagtcat tgaacaaaag cttttgatgt acgtttctcc aagcgaacgc 240 

tccagcatcg tcatcccaga tggagacaaa ggggacagca gca atg get aga aaa 2 95 

Met Ala Arg Lys 
1 

aag aag cac aaa aaa gac cat gaa gaa cac gtg gat gag tct tgg etc 343 
Lys Lys His Lys Lys Asp His Glu Glu His Val Asp Glu Ser Trp Leu 
5 10 15 20 

ate cca tat gca gac ttg ctg aca ctg ctt ttg gec ctg ttc ate gta 391 
He Pro Tyr Ala Asp Leu Leu Thr Leu Leu Leu Ala Leu Phe He Val 
25 30 35 

ctg ttt gec atg age teg ate gac gee aag aag ttc gat atg ctg tea 439 
Leu Phe Ala Met Ser Ser He Asp Ala Lys Lys Phe Asp Met Leu Ser 
40 45 50 

aaa tea ttt aat gee gta ttt ace ggc gga aca gga atg atg gat tat 487 
Lys Ser Phe Asn Ala Val Phe Thr Gly Gly Thr Gly Met Met Asp Tyr 
55 60 65 

tec age ttc acc gag ccg aaa acg age aca ace gaa gat gga aaa age 535 
Ser Ser Phe Thr Glu Pro Lys Thr Ser Thr Thr Glu Asp Gly Lys Ser 
70 75 80 
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cct gac cag gca aaa gat etc tec gaa get caa aaa gaa aaa gac aag 583 
Pro Asp Gin Ala Lys Asp Leu Ser Glu Ala Gin Lys Glu Lys Asp Lys 
85 90 95 100 

cag teg ctg aaa aaa att cag gag cag gtc aac egg ttt att aaa gag 631 
Gin Ser Leu Lys Lys lie Gin Glu Gin Val Asn Arg Phe lie Lys Glu 
105 110 115 

aag aat ctt caa aaa cag gtc aat acg aag ctg aca gac gag ggc etc 67 9 

Lys Asn Leu Gin Lys Gin Val Asn Thr Lys Leu Thr Asp Glu Gly Leu 
120 125 130 

etc ctt tec ate gag gat aat ate ttt ttc gat tec gga aaa gcg gag 727 
Leu Leu Ser lie Glu Asp Asn lie Phe Phe Asp Ser Gly Lys Ala Glu 
135 140 145 

ate cgc cag cag gac att ccg ctg gee aag gaa gta tec gac ctt etc 775 
lie Arg Gin Gin Asp lie Pro Leu Ala Lys Glu Val Ser Asp Leu Leu 
150 155 160 

gta ttg aac ccg ccc cgc aat ate gta ate age ggg cat acg gac aat 823 
Val Leu Asn Pro Pro Arg Asn lie Val lie Ser Gly His Thr Asp Asn 
165 170 175 180 

gtg ccg att cga aat tct caa ttt aaa tea aat tgg cat tta age gtg 871 
Val Pro lie Arg Asn Ser Gin Phe Lys Ser Asn Trp His Leu Ser Val 
185 190 195 

atg egg get gtc aat ttc atg ggg ctt tta ate gaa aat cca aag ctt 919 
Met Arg Ala Val Asn Phe Met Gly Leu Leu lie Glu Asn Pro Lys Leu 
200 205 210 

gac gee aag ate ttc age gcg aaa ggc tac ggg gaa ttt aaa ccg ate 967 
Asp Ala Lys lie Phe Ser Ala Lys Gly Tyr Gly Glu Phe Lys Pro lie 
215 220 225 

get tea aat gac ace gaa gaa gga aga aga aaa aac aga cgc gtt gaa 1015 
Ala Ser Asn Asp Thr Glu Glu Gly Arg Arg Lys Asn Arg Arg Val Glu 
230 235 240 

ate ctt ate ctg ccg ate ggc cag gaa aat ctg aat aaa aaa gaa 1060 
lie Leu He Leu Pro He Gly Gin Glu Asn Leu Asn Lys Lys Glu 
245 250 255 

taaggaagct gtcttttggc agcttcctta ctctttgccc ttataaatat ttcttgeatt 1120 

cagtccgact tttttcagca tttcgatgea ggcttctttc tcctcatcgc ttaatacget 1180 

gatcatgttg tgeagctett ctgcatgacc eggaaaaate ttctcgagga gctcggtgcc 1240 

tttatctgta atttgegcat aggtcaccct gcggtctgtc gtacaggctc ttctcgtgat 1300 

cagctgettt tgetcaaget tgtcaaccac atatgtaata ctcccgctcg ccagaagaat 1360 

cttatcccct atttgetgaa ggggctgatc ccctttatga tagaggagtt etaaaaegge 1420 

aaactcggtt ggattcagac catgatgatg aatatgttta ttcatatgat cattaatgga 1480 



233 



tctgtacgct cgagataata caataaataa cttcaaggac tgttcctgtt ctctattact 1540 
catatcactc atctccaaag a 1561 



<210> 108 
<211> 259 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 108 

Met Ala Arg Lys Lys Lys His Lys Lys Asp His Glu Glu His Val Asp 
15 10 15 



Glu Ser Trp Leu lie Pro Tyr Ala Asp Leu Leu Thr Leu Leu Leu Ala 
20 25 30 



Leu Phe lie Val Leu Phe Ala Met Ser Ser lie Asp Ala Lys Lys Phe 
35 40 45 



Asp Met Leu Ser Lys Ser Phe Asn Ala Val Phe Thr Gly Gly Thr Gly 
50 55 60 



Met Met Asp Tyr Ser Ser Phe Thr Glu Pro Lys Thr Ser Thr Thr Glu 
65 70 75 80 



Asp Gly Lys Ser Pro Asp Gin Ala Lys Asp Leu Ser Glu Ala Gin Lys 
85 90 95 



Glu Lys Asp Lys Gin Ser Leu Lys Lys lie Gin Glu Gin Val Asn Arg 
100 105 110 



Phe lie Lys Glu Lys Asn Leu Gin Lys Gin Val Asn Thr Lys Leu Thr 
115 120 125 



Asp Glu Gly Leu Leu Leu Ser lie Glu Asp Asn lie Phe Phe Asp Ser 
130 135 140 



Gly Lys Ala Glu lie Arg Gin Gin Asp lie Pro Leu Ala Lys Glu Val 
145 150 155 160 



Ser Asp Leu Leu Val Leu Asn Pro Pro Arg Asn lie Val lie Ser Gly 
165 170 175 
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His Thr Asp Asn Val Pro lie Arg Asn Ser Gin Phe Lys Ser Asn Trp 
180 185 190 



His Leu Ser Val Met Arg Ala Val Asn Phe Met Gly Leu Leu lie Glu 
195 200 205 



Asn Pro Lys Leu Asp Ala Lys lie Phe Ser Ala Lys Gly Tyr Gly Glu 
210 215 220 



Phe Lys Pro lie Ala Ser Asn Asp Thr Glu Glu Gly Arg Arg Lys Asn 
225 230 235 240 



Arg Arg Val Glu lie Leu lie Leu Pro lie Gly Gin Glu Asn Leu Asn 
245 250 255 



Lys Lys Glu 



<210> 109 
<211> 1735 



<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1232) 



<400> 109 
gaaaggcatg 


ataactatga 


atattcaaca 


aattcgaaat 


gcaacattgg 


cegtcaaata 


60 


tgcgggcaaa 


acatttttaa 


tagatccgat 


gctggctgaa 


aaaggegett 


accctccttt 


120 


cccgaactca 


gcaagacaag 


agcaaaacaa 


ccctttggtc 


agcctgcctg 


tgccaaccga 


180 


cgagctcgtc 


aagaatacag 


acgcagtcat 


cgtcactcat 


tcggacccgg 


atttctctcc 


240 


tataaactag 


aagcctcatg 


ttgaaaaagt 


attttatatt 


gaaaaagaat 


tctatctggg 


300 


acctcgccgg 


gagcaggaaa 


gaggatcact 


gaaacatcaa 


tgaattatat 


tgttaaaaat 


360 


cagaatttta 


tataaaatca 


aactttatca 


gtaaaaaaac 


tgtaacgaaa 


ttcgcatcaa 


420 


tctgtcatag 


cggtgacatt 


ttgctgtgtt 


acgattttcc 


ctgttagttt 


caaaagggct 


480 


aacaagggag 


gatttaactt 


atg aag aag aca ate atg tec ttg get gca gec 
Met Lys Lys Thr lie Met Ser Leu Ala Ala Ala 


533 



15 10 

gcg get atg teg gcg act gca ttc gga gcg act gec tea gca aaa gaa 581 
Ala Ala Met Ser Ala Thr Ala Phe Gly Ala Thr Ala Ser Ala Lys Glu 



235 



15 20 25 

ate gaa gtt caa aaa gga gac acg etc tgg ggg att tct caa aac tac 62 9 

lie Glu Val Gin Lys Gly Asp Thr Leu Trp Gly lie Ser Gin Asn Tyr 
30 35 40 

gga atg aac etc aag gac tta aaa aaa tgg aat cag ctt tea tea gat 677 
Gly Met Asn Leu Lys Asp Leu Lys Lys Trp Asn Gin Leu Ser Ser Asp 
45 50 55 

ctg att ttt cca ggt caa aag ctg aac att tct tct caa gaa gaa aaa 725 
Leu lie Phe Pro Gly Gin Lys Leu Asn lie Ser Ser Gin Glu Glu Lys 
60 65 70 75 

tct gaa gaa aag cag tac acc gtt cag cca ggg gac acg etc tea aaa 773 
Ser Glu Glu Lys Gin Tyr Thr Val Gin Pro Gly Asp Thr Leu Ser Lys 
80 85 90 

ate gca aaa gag ttc ggt gtg act gta age gat ctt caa aaa egg aac 821 
lie Ala Lys Glu Phe Gly Val Thr Val Ser Asp Leu Gin Lys Arg Asn 
95 100 105 

aac ctg aag tea gac ttg att att gca ggg caa acg att gca ata aac 869 
Asn Leu Lys Ser Asp Leu lie lie Ala Gly Gin Thr He Ala He Asn 
110 115 120 

gga gaa gcg gca get gca gca gcg cct gtg aaa caa gag tec get cca 917 
Gly Glu Ala Ala Ala Ala Ala Ala Pro Val Lys Gin Glu Ser Ala Pro 
125 130 135 

aaa caa aat gat cag cct gtc aac gta caa aag gaa ate aca gtg acc 965 
Lys Gin Asn Asp Gin Pro Val Asn Val Gin Lys Glu He Thr Val Thr 
140 145 150 155 

gca act gcg tat acg gca aat gac ggg ggc att tea ggc ate aca aaa 1013 
Ala Thr Ala Tyr Thr Ala Asn Asp Gly Gly He Ser Gly He Thr Lys 
160 165 170 

acg gga gtc gac ctg aat gcg aac cgc aat gcg aaa gtc ate gcg gtt 1061 
Thr Gly Val Asp Leu Asn Ala Asn Arg Asn Ala Lys Val He Ala Val 
175 180 185 

gat cca age gtg att ccg etc ggc acg aaa gta tat gtg gaa ggc tat 1109 
Asp Pro Ser Val He Pro Leu Gly Thr Lys Val Tyr Val Glu Gly Tyr 
190 195 200 

ggc gaa gcg acg get gaa gac acc ggc ggc gec att aaa ggc cat aaa 1157 
Gly Glu Ala Thr Ala Glu Asp Thr Gly Gly Ala He Lys Gly His Lys 
205 210 215 

ata gac gta ttt att cca gat aaa aaa gac get ttc aat tgg ggc gtc 1205 
He Asp Val Phe He Pro Asp Lys Lys Asp Ala Phe Asn Trp Gly Val 
220 225 230 235 

aaa acc gta aag gtt aaa att tta aac tgatataaaa aatgeaggag 12 52 

Lys Thr Val Lys Val Lys He Leu Asn 
240 



236 



gcgttaattg 


cctcctgcat 


ttttttgtcg 


aacgatgttt 


atgctgcatg 


ctgttccgcg 


1J 1Z 


cgtctgcttt 


ttacaaaaac 


cgaaatcgca 


agagcggcgg 


ctgcaaaggc 


gatggctacg 


"1 O 1 O 


aaataaacca 


tatgaacgcc 


ttctgtcatg ccttgcatgt 


gcagctcctg acggctgcct 


1432 


ccggaagagt 


gcgcgataaa 


gcgattcgaa 


acggttgtca 


ggatcgtcgt 


atacaatgcc 


14 92 


ggaccgattg 


cccctgaaac 


ttgattaact 


gtattcatta 


tcgccgaacc 


atgcgggtaa 


1552 


agcggtttgg 


gcacctgatt 


caaaccgagc 


gtcataatcg 


gagccattgt 


caacccgacg 


1612 


ccgagtgtaa 


agccggcgta 


gagcatcatt 


ccgaccgcca 


tcggcgtatc 


gcttgaaata 


1672 


ttcgtaaaca 


gcgaaaggac 


ggcaatcaca 


atgatcaatc 


cggtgatcaa 


cagcggttta 


1732 


aag 












1735 



<210> 110 
<211> 244 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 110 

Met Lys Lys Thr He Met Ser Leu Ala Ala Ala Ala Ala Met Ser Ala 
15 10 15 



Thr Ala Phe Gly Ala Thr Ala Ser Ala Lys Glu He Glu Val Gin Lys 
20 25 30 



Gly Asp Thr Leu Trp Gly He Ser Gin Asn Tyr Gly Met Asn Leu Lys 
35 40 45 



Asp Leu Lys Lys Trp Asn Gin Leu Ser Ser Asp Leu He Phe Pro Gly 
50 55 60 



Gin Lys Leu Asn lie Ser Ser Gin Glu Glu Lys Ser Glu Glu Lys Gin 
65 70 75 80 



Tyr Thr Val Gin Pro Gly Asp Thr Leu Ser Lys lie Ala Lys Glu Phe 
85 90 95 



Gly Val Thr Val Ser Asp Leu Gin Lys Arg Asn Asn Leu Lys Ser Asp 
100 105 110 



Leu He He Ala Gly Gin Thr lie Ala He Asn Gly Glu Ala Ala Ala 
115 120 125 
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Ala Ala Ala Pro Val Lys Gin Glu Ser Ala Pro Lys Gin Asn Asp Gin 
130 135 140 



Pro Val Asn Val Gin Lys Glu He Thr Val Thr Ala Thr Ala Tyr Thr 
145 150 155 160 



Ala Asn Asp Gly Gly He Ser Gly He Thr Lys Thr Gly Val Asp Leu 
165 170 175 



Asn Ala Asn Arg Asn Ala Lys Val He Ala Val Asp Pro Ser Val He 
180 185 190 



Pro Leu Gly Thr Lys Val Tyr Val Glu Gly Tyr Gly Glu Ala Thr Ala 
195 200 205 



Glu Asp Thr Gly Gly Ala He Lys Gly His Lys He Asp Val Phe He 
210 215 220 



Pro Asp Lys Lys Asp Ala Phe Asn Trp Gly Val Lys Thr Val Lys Val 
225 230 235 240 



Lys He Leu Asn 



<210> 111 

<211> 1731 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (507) . . (1274) 



<400> 111 
aaatatgcat 


attttgtgtt 


gttcgtcatt 


gcggcgctca 


ttacgcagcc 


tgagttattg 


60 


tcgcatttaa 


tggtctccgt 


gccattgctc 


attctttatg 


aaatcagtat 


cgtgatttca 


120 


agaatatcct 


acaggcaagc 


gcaaaaaaca 


atgattcaag 


aggaaatcaa 


tcgtttggaa 


180 


cgaccataca 


aaataagagc 


attctttttt 


aagcaacgtc 


tttggtttct 


tcggccgctt 


240 


ttgcatcagc 


cccgctggac 


gtttaaaaga 


aagaagaaaa 


gccggaaggg 


gatatcataa 


300 


gctgagatgc 


gagattattc 


agaaaagccc 


ggatgtatgg 


ccccagctgg 


aagagtgaaa 


360 
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tcaaggggaa cggtttttaa gatcatggac cagcagtatg ccattatctt attttcgaaa 420 

gcaaataaaa gacgttttct gtttaaagaa aacgtctttt tgcatcaagc cgtcttatca 480 

taacaaaaac agattggaga atgcac atg ate teg tgg etc agt ctg get teg 533 

Met lie Ser Trp Leu Ser Leu Ala Ser 
1 5 

gee get ttc ate ggc ctt get get tta gtg tgg aga atg tea gee ate 581 
Ala Ala Phe lie Gly Leu Ala Ala Leu Val Trp Arg Met Ser Ala lie 
10 15 20 25 

gcg cgc gaa aac egg gtg ttg aag get gaa ttt tea etc ggg cgc ctg 62 9 

Ala Arg Glu Asn Arg Val Leu Lys Ala Glu Phe Ser Leu Gly Arg Leu 
30 35 40 

aaa aag gaa ttg aat gtc ttt ttt att tea gat att cat agg egg aca 677 
Lys Lys Glu Leu Asn Val Phe Phe lie Ser Asp lie His Arg Arg Thr 
45 50 55 

gtc age gaa gac att att tgt gaa gtg aaa gaa cgc ggg gtt cag etc 725 
Val Ser Glu Asp lie lie Cys Glu Val Lys Glu Arg Gly Val Gin Leu 
60 65 70 

gtc ate ate ggc ggc gac tta gca gag ggc ggc gtc cct tat acg aga 773 
Val He He Gly Gly Asp Leu Ala Glu Gly Gly Val Pro Tyr Thr Arg 
75 80 85 

att gaa gaa aat ate aaa agg ctt tea agt ttg gga aaa acg tat ttt 821 
He Glu Glu Asn He Lys Arg Leu Ser Ser Leu Gly Lys Thr Tyr Phe 
90 95 100 105 

gta tgg gga aat aac gat tat gaa gtt gat cag gaa agg ctg ctg gaa 869 
Val Trp Gly Asn Asn Asp Tyr Glu Val Asp Gin Glu Arg Leu Leu Glu 
110 115 120 

ata ttc aag aca tac ggt gta acg cct ttg cgc aat get teg gta ttg 917 
He Phe Lys Thr Tyr Gly Val Thr Pro Leu Arg Asn Ala Ser Val Leu 
125 130 135 

cat gac cat caa gga caa act gtc aat att tgc gga gtg gat gac ate 965 
His Asp His Gin Gly Gin Thr Val Asn He Cys Gly Val Asp Asp He 
140 145 150 

aga etc gaa ttg gat gat tac ccg gca get etc ggc ggc gtg cag ccg 1013 
Arg Leu Glu Leu Asp Asp Tyr Pro Ala Ala Leu Gly Gly Val Gin Pro 
155 160 165 

ggt ttt ccg act gtc ctt gtg tea cat aat ccg gag att cat cat caa 1061 
Gly Phe Pro Thr Val Leu Val Ser His Asn Pro Glu He His His Gin 
170 175 180 185 

ata cag gag gcg gac ggt att gac ctg ata ttg age ggt cat ace cac 1109 
He Gin Glu Ala Asp Gly He Asp Leu He Leu Ser Gly His Thr His 
190 195 200 

gga gga cag att cgc ttc ggc aga ttc ggg etc tgt gaa ate gga gga 1157 



239 



Gly Gly Gin lie Arg Phe Gly Arg Phe Gly Leu Cys Glu He Gly Gly 
205 210 215 

acc ggc act gtt ttc aag get ccg tac ttg ate age aac ggc tat gga 1205 
Thr Gly Thr Val Phe Lys Ala Pro Tyr Leu He Ser Asn Gly Tyr Gly 
220 225 230 

acg teg aag ctt cct gcg ggg ate eta ggc gtg ccc gcg ate gee atg 1253 
Thr Ser Lys Leu Pro Ala Gly He Leu Gly Val Pro Ala He Ala Met 
235 240 245 

get tat gtc gga gag gaa ttt gatccgegag ggctcggcaa aatgatgggg 13 04 
Ala Tyr Val Gly Glu Glu Phe 
250 255 

ctatacatta gcggcacaag ecteggagga atgagcggaa ggcttttgac eggecttttg 1364 

acagacttgt tcagctggcg cgcggcgcta ggaatcatcg gggcattatc agtactatta 1424 

agctatttgt tttggatttt gctgccccgg ccgcagcact ccgctaagcg aaaaacaagt 14 84 

gtgaaaaaag cgagcttggc ctacggcgcc gtcttgatga acaaaegget gctgtcaatc 1544 

atttcacttg gatttctatt aatgggaagc tttgttacgc tgttcaatta tatcgggttt 1604 

cagttgatgg gacctccgta cagactctct caaactgtca tegggttcat etttategtt 1664 

tatttggegg ggacgctcag ttctgtctat atggggaaga aagecgateg ttttggcagc 1724 

ccgttga 1731 



<210> 112 
<211> 256 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 112 

Met He Ser Trp Leu Ser Leu Ala Ser Ala Ala Phe He Gly Leu Ala 
15 10 15 



Ala Leu Val Trp Arg Met Ser Ala He Ala Arg Glu Asn Arg Val Leu 
20 25 30 



Lys Ala Glu Phe Ser Leu Gly Arg Leu Lys Lys Glu Leu Asn Val Phe 
35 40 45 



Phe He Ser Asp He His Arg Arg Thr Val Ser Glu Asp He He Cys 
50 55 60 



Glu Val Lys Glu Arg Gly Val Gin Leu Val He He Gly Gly Asp Leu 
65 70 75 80 



240 



Ala Glu Gly Gly Val Pro Tyr Thr Arg lie Glu Glu Asn lie Lys Arg 
85 90 95 



Leu Ser Ser Leu Gly Lys Thr Tyr Phe Val Trp Gly Asn Asn Asp Tyr 
100 105 110 



Glu Val Asp Gin Glu Arg Leu Leu Glu He Phe Lys Thr Tyr Gly Val 
115 120 125 



Thr Pro Leu Arg Asn Ala Ser Val Leu His Asp His Gin Gly Gin Thr 
130 135 140 



Val Asn He Cys Gly Val Asp Asp He Arg Leu Glu Leu Asp Asp Tyr 
145 150 155 160 



Pro Ala Ala Leu Gly Gly Val Gin Pro Gly Phe Pro Thr Val Leu Val 
165 170 175 



Ser His Asn Pro Glu He His His Gin He Gin Glu Ala Asp Gly He 
180 185 190 



Asp Leu He Leu Ser Gly His Thr His Gly Gly Gin He Arg Phe Gly 
195 200 205 



Arg Phe Gly Leu Cys Glu He Gly Gly Thr Gly Thr Val Phe Lys Ala 
210 215 220 



Pro Tyr Leu He Ser Asn Gly Tyr Gly Thr Ser Lys Leu Pro Ala Gly 
225 230 235 240 



He Leu Gly Val Pro Ala He Ala Met Ala Tyr Val Gly Glu Glu Phe 
245 250 255 



<210> 113 

<211> 1722 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (540) . . (788) 

<400> 113 



241 



caggcgtttg 


cttcagtaca 


tcggttgatt gtgtcatgct 


tcatccctct 


ttctttatag 


60 


acataaaaaa 


gctcttcccg 


ataaggaaga gcttgatata 


ttcaatctcc 


tccttatctt 


120 


caagagcacg 


aacatgctct 


taaggattta 


gcaccattct 


gtcatagaca 


gcggttgccg 


180 


ggtttcacag ggccagtccc 


tccaccactc 


ttgataagga 


aaaccttttt 


atgcgatttt 


240 


ttaatagttt 


taatattaat 


actttttata 


aaaatgtcaa 


tgggtttaaa 


aaaactcttc 


300 


gtttttttca 


ttttcttctt 


ctgcggttaa 


actggagggc 


gtatcgaatc 


aatgtgtgaa 


360 


tttttcgtca 


ggacagccgt 


tcaaacagtc 


aacaagatgc 


tgaacaaaca 


gaataaatta 


420 


gaattttttt 


caatttttat 


ttccaaaaac 


agaaactttt 


tattgagttc 


accggtctat 


480 


aatgtgtacc 


tgatttcaaa 


atgggtatta 


taaaaaatga 


cagattaagg 


agggttttt 


539 


atg aac aaa aaa aca gtg ttt aaa gcg ttc gga 
Met Asn Lys Lys Thr Val Phe Lys Ala Phe Gly 
15 10 


atg ttg atg aca ggg 
Met Leu Met Thr Gly 
15 


587 



gta ttg ttt ttt gcg ctg tac agt gcg gcc gca ctt cct tct gca cac 635 
Val Leu Phe Phe Ala Leu Tyr Ser Ala Ala Ala Leu Pro Ser Ala His 
20 25 30 

gcg gca aac gaa aaa aaa ccg acg gtc acg age cat acg tac aaa aac 683 
Ala Ala Asn Glu Lys Lys Pro Thr Val Thr Ser His Thr Tyr Lys Asn 
35 40 45 

att aag get ttg aaa tac ccg caa gtt tea aat gta age ccc aaa tct 731 
lie Lys Ala Leu Lys Tyr Pro Gin Val Ser Asn Val Ser Pro Lys Ser 
50 55 60 

etc caa aac aag ate aac aaa gat ttt aaa cat tat att gag cag tec 779 
Leu Gin Asn Lys lie Asn Lys Asp Phe Lys His Tyr lie Glu Gin Ser 
65 70 75 80 

tac aaa gat tagtaaaaaa caagaaagac ggccaacagc aeggatacca 82 8 
Tyr Lys Asp 

aacggattat caaacgtcct ttgaagtgaa ataccggacc ggecaaaage tgagcatcct 888 

gacaagcaat tacgtctatt ccggcggagc geaeggaaat acggcagtcc gctctttcaa 948 

ctatgacctt gtctctaaaa aacgggtgta tttatccgac atcctaaata caaaatcgaa 1008 

aatggataag acaaaaacat acatttacaa ctatattcaa aaacacagcg acattttctt 1068 

tccggatgtg aagaagaaag acatcgtcct eggtaaaaac acggccttct attacactaa 1128 

egaeggcatt gegategtet tccaacaata cgatgtcgcc ccttatgccg ccggaaatcc 1188 

ggtcgttgca gttccgaaaa cggtgtatca ataaataaca aceggggget tagtccttgt 1248 

gcatcgcctg tgacccgaac ccgaaaaaac ggaagaagag ctgaatctga tegtcgaett 1308 
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tggcgtaacg gtgaaagatg taacgattga acatccggtc tacggagact taacagcttc 13 68 

gatcagggtc agcacaagaa aagaagtcgc ggatttcgtc aaaaaaatct cttcgacaaa 1428 

cgccgcttat ctgtctcagc tgacaaacgg catccatctc cacacattgg aggcagatga 1488 

tgaagagaag atcgaacaag cttgcggcgc cctgcaaaaa gcgggcatcc tcattcccga 154 8 

ataaaagaaa aggtcctttg ccgttatcag cgcaaaggac ctttctttta tagtgtatat 1608 

gcgttgtagg caccgagcat tttcaccttg cagcccaaag cttcaagctc agctattgca 1668 

cctggaatca gcacgtcatc cagggccatt tcaatatcaa taatgaagaa ataa 1722 



<210> 114 

<211> 83 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 114 

Met Asn Lys Lys Thr Val Phe Lys Ala Phe Gly Met Leu Met Thr Gly 
1 5 10 15 



Val Leu Phe Phe Ala Leu Tyr Ser Ala Ala Ala Leu Pro Ser Ala His 
20 25 30 



Ala Ala Asn Glu Lys Lys Pro Thr Val Thr Ser His Thr Tyr Lys Asn 
35 40 45 



lie Lys Ala Leu Lys Tyr Pro Gin Val Ser Asn Val Ser Pro Lys Ser 
50 55 60 



Leu Gin Asn Lys lie Asn Lys Asp Phe Lys His Tyr lie Glu Gin Ser 
65 70 75 80 



Tyr Lys Asp 



<210> 115 

<211> 1705 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (507) . . (1202) 
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<400> 115 
cagatgaatc 


tgatccgatt 


gatatttttg 


aaacgacaag 


ccatgtattt 


gttaaaatac 


60 


cgctcaccaa 


agaacagctt 


aaccttctga 


aaattaaaca 


tacttcacaa 


accctgatca 


120 


tagaaaacta 


ccctgaaaaa 


gggcggcagg 


aaaaagtcgt 


tctcccctct 


etagtgegea 


180 


gaaagggtac 


gaaagcaata 


tttaaagacg 


gcattttgga 


agtgatgttc 


ttaaaaaatg 


240 


aggactttaa 


cctgtctgaa 


atcgacatca 


cgttttgaaa 


acggccagct 


tgaaaaagca 


300 


ggctgttttt 


tttcttcctg 


tatcatctta 


acactactcc 


tcaaggatga 


tcatctcatt 


360 


tgcctgacat 


tcggccgcgc 


-i.i.f ...1.1.1. 


tgacagtgtt 


agtcattatt 


ccttaaaaag 




tctctgtaac 


tatttcctct 


ttcggctgtt 


gtcgatttgt 


ccttataatg 


ataatggttc 


480 


tcaatttata 


aaacaggagg 


atgtat atg 
Met 
1 


aaa aag aaa ate age ata ttg ate 
Lys Lys Lys lie Ser lie Leu lie 
5 


533 



aca gca atg ttt ttg aca ate ctt tgt ttt teg cct caa get tec get 581 
Thr Ala Met Phe Leu Thr lie Leu Cys Phe Ser Pro Gin Ala Ser Ala 
10 15 20 25 

gcg tac aac tea ctg cat acg ggc tat gee act tat acg ggg teg ggc 62 9 

Ala Tyr Asn Ser Leu His Thr Gly Tyr Ala Thr Tyr Thr Gly Ser Gly 
30 35 40 

tac tec ggc ggc gca ttg ctt ttg gac cct att ccg tec aat atg aag 677 
Tyr Ser Gly Gly Ala Leu Leu Leu Asp Pro lie Pro Ser Asn Met Lys 
45 50 55 

ate acc get tta aat ccg aca gat atg aat tac cgc ggt gtg aaa get 725 
lie Thr Ala Leu Asn Pro Thr Asp Met Asn Tyr Arg Gly Val Lys Ala 
60 65 70 

get ctt gee ggc gee tat ctg egg gtt gaa ggg ccg aaa gga aaa acg 773 
Ala Leu Ala Gly Ala Tyr Leu Arg Val Glu Gly Pro Lys Gly Lys Thr 
75 80 85 

acc gtc tat gtt acc gat ctg tat cct gaa gga gcg ccg gga gee ctt 821 
Thr Val Tyr Val Thr Asp Leu Tyr Pro Glu Gly Ala Pro Gly Ala Leu 
90 95 100 105 

gac ctt tea ccg aac get ttt cgc gag ate ggc gat atg aaa gac ggc 869 
Asp Leu Ser Pro Asn Ala Phe Arg Glu lie Gly Asp Met Lys Asp Gly 
110 115 120 

aaa ate gac att aaa tgg cgt ata gtc aaa gcg ccg att acc ggc aat 917 
Lys lie Asp lie Lys Trp Arg lie Val Lys Ala Pro lie Thr Gly Asn 
125 130 135 

ttc act tac egg ate aaa gaa ggc age age caa tgg tgg gcg gcg ate 965 
Phe Thr Tyr Arg lie Lys Glu Gly Ser Ser Gin Trp Trp Ala Ala lie 
140 145 150 
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caa gtc aga aac cac aaa tat ccc gtc atg aaa atg gaa tat tac aaa 1013 
Gin Val Arg Asn His Lys Tyr Pro Val Met Lys Met Glu Tyr Tyr Lys 
155 160 165 

gac gga aag tgg ate aac atg gag aaa acg gat tac aac cat ttc gtc 1061 
Asp Gly Lys Trp lie Asn Met Glu Lys Thr Asp Tyr Asn His Phe Val 
170 175 180 185 

age acc aat etc ggg aca agt ccg ctt aaa gtc agg ate aca gat ate 1109 
Ser Thr Asn Leu Gly Thr Ser Pro Leu Lys Val Arg lie Thr Asp lie 
190 195 200 

cga gga aaa gtc gtc aaa gac acg ata aaa aag ctt ccg gaa aac ggg 1157 
Arg Gly Lys Val Val Lys Asp Thr lie Lys Lys Leu Pro Glu Asn Gly 
205 210 215 

acg tea age gca tat acc gta ccg gga aaa gta cag ttc cct gac 1202 
Thr Ser Ser Ala Tyr Thr Val Pro Gly Lys Val Gin Phe Pro Asp 
220 225 230 

tgatcgatcc ggaaagaatg agaeggegge caaaggegaa aagattcgea ggctttggcc 1262 

gccgcttcat attgacatcc ggcatttaga cgccagcaac aattggctta ttgatcaata 1322 

gcccggtcct gctcctctgt atggagctgc gcccggaaca cctccgtacg gaaaagcccc 1382 

aggagctgee ccgtagccgt aataaggege gccgccgtaa ggtcccgggt atggcggcgg 1442 

gtaagcgtaa ggtcttgggt agttaaaaat cgcgcttccg agaaatcege ccagcaatcc 1502 

gccgacaagc ggcgctccaa aaccccagaa taacgggaat ctggccgggt ateeggcagg 1562 

acctgatctc gaataaagca tatgagggtt cattggcttt tatcctcctt tatgtctgee 1622 

tatagtaaag gtattcataa agtcgggaaa cgtttgggct attcttcata aatcattttt 1682 

tttgtcattc cgccgtccac cgt 1705 



<210> 116 
<211> 232 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 116 

Met Lys Lys Lys lie Ser lie Leu lie Thr Ala Met Phe Leu Thr lie 
15 10 15 



Leu Cys Phe Ser Pro Gin Ala Ser Ala Ala Tyr Asn Ser Leu His Thr 
20 25 30 



Gly Tyr Ala Thr Tyr Thr Gly Ser Gly Tyr Ser Gly Gly Ala Leu Leu 
35 40 45 
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Leu Asp Pro lie Pro Ser Asn Met Lys lie Thr Ala Leu Asn Pro Thr 
50 55 60 



Asp Met Asn Tyr Arg Gly Val Lys Ala Ala Leu Ala Gly Ala Tyr Leu 
65 70 75 80 



Arg Val Glu Gly Pro Lys Gly Lys Thr Thr Val Tyr Val Thr Asp Leu 
85 90 95 



Tyr Pro Glu Gly Ala Pro Gly Ala Leu Asp Leu Ser Pro Asn Ala Phe 
100 105 110 



Arg Glu He Gly Asp Met Lys Asp Gly Lys He Asp He Lys Trp Arg 
115 120 125 



He Val Lys Ala Pro He Thr Gly Asn Phe Thr Tyr Arg He Lys Glu 
130 135 140 



Gly Ser Ser Gin Trp Trp Ala Ala He Gin Val Arg Asn His Lys Tyr 
145 150 155 160 



Pro Val Met Lys Met Glu Tyr Tyr Lys Asp Gly Lys Trp He Asn Met 
165 170 175 



Glu Lys Thr Asp Tyr Asn His Phe Val Ser Thr Asn Leu Gly Thr Ser 
180 185 190 



Pro Leu Lys Val Arg He Thr Asp He Arg Gly Lys Val Val Lys Asp 
195 200 205 



Thr He Lys Lys Leu Pro Glu Asn Gly Thr Ser Ser Ala Tyr Thr Val 
210 215 220 



Pro Gly Lys Val Gin Phe Pro Asp 
225 230 



<210> 117 

<211> 1687 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 
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<222> (501) . . (1184) 
<400> 117 

gacgggaatc agattacagt cacgacaagg ggatttggac atggagtggg aatgagccaa 60 

tacggtgcgc attatatggc gaaagacggc aagaaagcat aagacatcgt caagtattat 12 0 

tacaaaggaa cagccgtatc caatgcagat gaatttttaa ataaatacat ggcgaaaaaa 18 0 

taaaacaaaa gacgtctgcc tcttggcggc gtctttttga atatcatcga aatttggcat 240 

tcccatgaat ttgatgcacg ctaaattatt atacaaatat ttctaaaaac atgtgccgga 3 00 

gggcttgctg aacagcgtca aaaggccgca aacgccgtat caacaatagg ggtcacaggt 360 

tataaagtct attttatata cttgttgtat gatgaattga ataacgagga aaaggagaca 420 

tgccctattt atttctccct ggtgttcttc tacgataata atgtgttaac gactttattt 480 

cagaaagggg aaagggagaa atg aag aag aag atg aca ttg ggc att ttg acc 533 

Met Lys Lys Lys Met Thr Leu Gly lie Leu Thr 
15 10 

get atg gtt etc agt ctt ggt teg cct get ttt gca get gag aaa aaa 581 
Ala Met Val Leu Ser Leu Gly Ser Pro Ala Phe Ala Ala Glu Lys Lys 
15 20 25 

cag gag gta aca gtt gee gaa gat gcg ccc aac gtt gcg att atg ctt 629 
Gin Glu Val Thr Val Ala Glu Asp Ala Pro Asn Val Ala lie Met Leu 
30 35 40 

gat gca age ggc age atg get aaa aag ate ggc ggg gtc tea aaa tac 677 
Asp Ala Ser Gly Ser Met Ala Lys Lys He Gly Gly Val Ser Lys Tyr 
45 50 55 

gag ctt gec aaa aat gaa gcg ttc age ttt ggt tec aag ctt gaa aat 725 
Glu Leu Ala Lys Asn Glu Ala Phe Ser Phe Gly Ser Lys Leu Glu Asn 
60 65 70 75 

gca aac gtg etc atg aga gtt ttc ggt tea gag gga aac aat aaa aat 773 
Ala Asn Val Leu Met Arg Val Phe Gly Ser Glu Gly Asn Asn Lys Asn 
80 85 90 

tec gga aaa gtg cag tec tgc aat gca ate aga ggg gtg tac ggc ttc 821 
Ser Gly Lys Val Gin Ser Cys Asn Ala He Arg Gly Val Tyr Gly Phe 
95 100 105 

caa acg tat gac gag caa age ttc cgc aat tec tta aac ggc ate gga 869 
Gin Thr Tyr Asp Glu Gin Ser Phe Arg Asn Ser Leu Asn Gly He Gly 
110 115 120 

ccg acc gga tgg aca ccg ate gca aac gcg ctg caa gat gca aaa aac 917 
Pro Thr Gly Trp Thr Pro He Ala Asn Ala Leu Gin Asp Ala Lys Asn 
12 5 130 135 

gcg ctt gac cag ctg gac aac aac ggg aaa aac gtc gtc tat ctg ctg 965 
Ala Leu Asp Gin Leu Asp Asn Asn Gly Lys Asn Val Val Tyr Leu Leu 



247 



140 145 150 155 

aca gac ggt gag gaa aca tgc gga ggc aat ccg gta aaa gtc gca aca 1013 
Thr Asp Gly Glu Glu Thr Cys Gly Gly Asn Pro Val Lys Val Ala Thr 
160 165 170 

gaa ctg cgc aaa tec aat gcg gtt gtc aac gtg ate ggc ttt gat tat 1061 
Glu Leu Arg Lys Ser Asn Ala Val Val Asn Val lie Gly Phe Asp Tyr 
175 180 185 

gaa gga gac ttc cac gga caa ttg acc agt ate gca gca get ggc ggc 1109 
Glu Gly Asp Phe His Gly Gin Leu Thr Ser lie Ala Ala Ala Gly Gly 
190 195 200 

ggt gaa tat ttc cag gca aaa act aaa aat gac ate aaa aga att ttt 1157 
Gly Glu Tyr Phe Gin Ala Lys Thr Lys Asn Asp lie Lys Arg lie Phe 
205 210 215 

act cag gaa gca att gag ctt tct aaa taaactggaa aaaagctgtg 1204 
Thr Gin Glu Ala lie Glu Leu Ser Lys 
220 225 

1264 
1324 
1384 
1444 
1504 
1564 
1624 
1684 

get 1687 



<210> 118 
<211> 228 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 118 

Met Lys Lys Lys Met Thr Leu Gly lie Leu Thr Ala Met Val Leu Ser 
15 10 15 



Leu Gly Ser Pro Ala Phe Ala Ala Glu Lys Lys Gin Glu Val Thr Val 
20 25 30 



Ala Glu Asp Ala Pro Asn Val Ala lie Met Leu Asp Ala Ser Gly Ser 



gacatgtttc 


cgcagctttc 


cttttgtgat 


gaaaagattg 


tcaaaagtca 


agaaaaatac 


tttacaaata 


ttaagttatt 


gtgtcagagc 


gttgaaccct 


gctgcgtcct 


ttggaggggt 


tatttgtcgt 


aaeggtaget 


ttattgggat 


gaaateggee 


ttttagcaga 


cttttttgat 


aggtcttaag 


tgaatgcgtc 


gatcgattat 


cgtaaggatt 


atgaagaatt 


tgtgaatttg 


aaaaggagat 


ccggcctatt 


tatttctatc 


aagecttett 


ttacgatgtt 


ggtggacttg 


atetcatgeg 


gaagatcggt 


ccgaaaaaac 


aaatgcggaa 


aggaaagtga gaaagttgaa 


aaagaggttt 


gctctgttga 


caacgttcac 


catgettttg 


teattggege 


cggcagcagc 


ttttgegget 


gaaaacggaa 


atgcggacaa 


cagcaaaaaa 


gatgtcaatg 


ttgcagttgt 
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35 40 45 



Met Ala Lys Lys lie Gly Gly Val Ser Lys Tyr Glu Leu Ala Lys Asn 
50 55 60 



Glu Ala Phe Ser Phe Gly Ser Lys Leu Glu Asn Ala Asn Val Leu Met 
65 70 75 80 



Arg Val Phe Gly Ser Glu Gly Asn Asn Lys Asn Ser Gly Lys Val Gin 
85 90 95 



Ser Cys Asn Ala He Arg Gly Val Tyr Gly Phe Gin Thr Tyr Asp Glu 
100 105 110 



Gin Ser Phe Arg Asn Ser Leu Asn Gly He Gly Pro Thr Gly Trp Thr 
115 120 125 



Pro He Ala Asn Ala Leu Gin Asp Ala Lys Asn Ala Leu Asp Gin Leu 
130 135 140 



Asp Asn Asn Gly Lys Asn Val Val Tyr Leu Leu Thr Asp Gly Glu Glu 
145 150 155 160 



Thr Cys Gly Gly Asn Pro Val Lys Val Ala Thr Glu Leu Arg Lys Ser 
165 170 175 



Asn Ala Val Val Asn Val He Gly Phe Asp Tyr Glu Gly Asp Phe His 
180 185 190 



Gly Gin Leu Thr Ser He Ala Ala Ala Gly Gly Gly Glu Tyr Phe Gin 
195 200 205 



Ala Lys Thr Lys Asn Asp He Lys Arg He Phe Thr Gin Glu Ala He 
210 215 220 



Glu Leu Ser Lys 
225 



<210> 119 

<211> 1428 

<212> DNA 

<213> Bacillus licheniformis 
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<220> 

<221> CDS 

<222> (501) . . (944) 



<400> 119 
attcacgcaa 


ggttcctatt 


tgaaacccgc ttctacgatg 


aacgaaaaaa 


eggegtegta 


60 


tccgccggaa 


ggctgaacga 


actgatggaa gaagctcaga 


aagaagcgtt 


ttgcggtgcg 


120 


cttggcgagt 


atcatccgta 


tttttgggca tcaaagcttc 


atttttatat 


tacgtctgtt 


180 


ccgttttaca 


attttcctta 


tacgttcggc tacttgtttt 


cgcttggcat 


ttacgcgcaa 


240 


gcgccgaaag 


^999 eg y e 


atttgaagaa aaatatattg 


ctctcttaaa 


agatacagee 


7 n n 


tccatgtctg 


ttgaagaact 


ggccatgaag catctcggcg 


ccgatctgac 


gaagegggat 


360 


ttctgggaag 


cggccattca 


gccggctgtc cgagatgcag 


aagcattttt 


agegatgaca 


420 


taaatgcttc 


cgcttagatt 


gaatgagttt ccgcaaagtg gacatagcta 


aggataatgt 


480 


gcatagagga 


gatgaacggg 


atg aat caa ttt egg atg gec gtt ate get etc 
Met Asn Gin Phe Arg Met Ala Val lie Ala Leu 
15 10 


533 



gtc ctg ate ctg atg ace ggc tgc ggc tec ata gcg gaa gaa cat gcg 581 
Val Leu He Leu Met Thr Gly Cys Gly Ser He Ala Glu Glu His Ala 
15 20 25 

gaa ggc aag gag gec gtt ccc gat aac gec cct gtt tea gat gtg aaa 629 
Glu Gly Lys Glu Ala Val Pro Asp Asn Ala Pro Val Ser Asp Val Lys 
30 35 40 

age gtg cct tac get gca ttt gca ttg gaa gtg aac tat ggc cat gga 677 
Ser Val Pro Tyr Ala Ala Phe Ala Leu Glu Val Asn Tyr Gly His Gly 
45 50 55 

aag cac aat acg ttt gaa gec gta tac gac aaa cag gag egg gaa gaa 725 
Lys His Asn Thr Phe Glu Ala Val Tyr Asp Lys Gin Glu Arg Glu Glu 
60 65 70 75 

gca teg att aaa gac tat ctg aac gga gcg gac cgc gaa ggg gag gaa 773 
Ala Ser He Lys Asp Tyr Leu Asn Gly Ala Asp Arg Glu Gly Glu Glu 
80 85 ~ 90 

get tta aac gaa atg aaa atg gtt tta age gag ctt teg ate gee aaa 821 
Ala Leu Asn Glu Met Lys Met Val Leu Ser Glu Leu Ser He Ala Lys 
95 100 105 

tec gat cca gag cag gac gtg ate age aat gtg etc gag gec ttc aat 869 
Ser Asp Pro Glu Gin Asp Val He Ser Asn Val Leu Glu Ala Phe Asn 
110 115 120 

ctt gac gaa caa tat gac egg ttt cag ctg egg gtg aaa tgg cct gat 917 
Leu Asp Glu Gin Tyr Asp Arg Phe Gin Leu Arg Val Lys Trp Pro Asp 
125 130 135 
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/ 



ggc acg tec aga ate tat aac gga aaa taaacaaaag agcatttcca 964 
Gly Thr Ser Arg lie Tyr Asn Gly Lys 
140 145 



aactggaaat 


gctctttttt 


gcttaagatt 


ttaaaaagta 


tttttcgatg 


tcatcaagga 


1024 


acagataege 


tgcttttacg 


ccgccggccg 


tegtccagat 


cgcatcgtcg 


acttcatggg 


1084 


cgtttccggt 


ttttacagcg 


ttcaattttt 


tccacagcgg 


atcgcttgtc 


caatcgtttt 


1144 


gccatgtttc 


agcttctttt 


ttgetttegg 


caggtttata 


tgtgaaatag 


aacaggacat 


1204 


ctccgtccat 


atcagggatc 


gattctttat 


tttcegtcat 


aaaaacaaat 


ttgtcgtctt 


1264 


gtttctcaaa 


cagtttttcc 


tgtttttccg 


gatacttgaa 


tccgagctga 


tccaggataa 


1324 


ttcccgggaa 


agaatcttta 


tagtaaatcc 


ttgattggcc 


ggccataaat 


ctgattaccg 


1384 


acacccgttt 


ctttttctgg 


tcgccgagct 


tgtcgcttaa 


ttcg 




1428 



<210> 120 

<211> 148 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 120 

Met Asn Gin Phe Arg Met Ala Val lie Ala Leu Val Leu lie Leu Met 
1 5 10 15 



Thr Gly Cys Gly Ser lie Ala Glu Glu His Ala Glu Gly Lys Glu Ala 
20 25 30 



Val Pro Asp Asn Ala Pro Val Ser Asp Val Lys Ser Val Pro Tyr Ala 
35 40 45 



Ala Phe Ala Leu Glu Val Asn Tyr Gly His Gly Lys His Asn Thr Phe 
50 55 60 



Glu Ala Val Tyr Asp Lys Gin Glu Arg Glu Glu Ala Ser He Lys Asp 
65 70 75 80 



Tyr Leu Asn Gly Ala Asp Arg Glu Gly Glu Glu Ala Leu Asn Glu Met 
85 90 95 



Lys Met Val Leu Ser Glu Leu Ser He Ala Lys Ser Asp Pro Glu Gin 
100 105 110 



Asp Val He Ser Asn Val Leu Glu Ala Phe Asn Leu Asp Glu Gin Tyr 
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115 120 125 



Asp Arg Phe Gin Leu Arg Val Lys Trp Pro Asp Gly Thr Ser Arg lie 
130 135 140 



Tyr Asn Gly Lys 
145 



<210> 121 

<211> 1589 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1109) 

<400> 121 

agactcgcat gagggtgaag ttggttcaac tatttttaaa aatgtaaatc aatatcctat 60 

accaaattta taaagtgaca taggataaac tatgtctctt tagggaggtg aaacatatga 12 0 

gcggaggtta cggacacgga agcggttttg ctttaattgt tgttctgttc attctcttaa 180 

tcatcatcgg cgccagctgg ttcggcggtg gatatggagg ctactaaaaa gttcgtttta 240 

aaagtcagca ataacttatg accttctcct tattttacat gttctcctcc tgcttaccgt 300 

tgttgactcc atcatgaaag gctctttttt aaaaaagagc ctttttttaa tgcaatacag 360 

ataccgaacc tctcctgctg ctgaatgtta atagaaaatt aatgtttttt tcaaaaagag 420 

acatgatttt cattctatta atgctattat ttttccatcc tattaataaa taggaaaatt 480 

aagagaggga gtgttgttat atg ttt aaa act aag ttc aag aaa aca att ggg 53 3 

Met Phe Lys Thr Lys Phe Lys Lys Thr lie Gly 
1 5 10 

att gga etc gtt gec get gec tgt ttg att tec gcg teg gcg gca age 581 
lie Gly Leu Val Ala Ala Ala Cys Leu lie Ser Ala Ser Ala Ala Ser 
15 20 25 

get gcg teg caa aat gaa age gat gtt aaa gtg aaa ctg gac gat cag 62 9 

Ala Ala Ser Gin Asn Glu Ser Asp Val Lys Val Lys Leu Asp Asp Gin 
30 35 40 

cag egg aat caa tat acg gtc aaa tct ttc cac tac tta acc gtt gac 677 
Gin Arg Asn Gin Tyr Thr Val Lys Ser Phe His Tyr Leu Thr Val Asp 
45 50 55 

gga aaa aat gtg gat teg teg get caa gee aac gec aaa tec gtc aga 725 
Gly Lys Asn Val Asp Ser Ser Ala Gin Ala Asn Ala Lys Ser Val Arg 
60 65 70 75 
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gat gtc aaa gta acc atg gtt ctg ccc aag cag aat aag aac ggc gat 773 
Asp Val Lys Val Thr Met Val Leu Pro Lys Gin Asn Lys Asn Gly Asp 
80 85 90 

ttg ctt gcg tat gga ttt acg age aag gtt act tta gaa gec ttt ate 821 
Leu Leu Ala Tyr Gly Phe Thr Ser Lys Val Thr Leu Glu Ala Phe lie 
95 100 105 

gcg aaa gac aag cag agg ctt gag aag caa ttc aaa cct tct gec age 869 
Ala Lys Asp Lys Gin Arg Leu Glu Lys Gin Phe Lys Pro Ser Ala Ser 
110 115 120 

ggt ccc tgc tgt acc gat ttc tat gaa tat aaa aat aaa ggc ggg cag 917 
Gly Pro Cys Cys Thr Asp Phe Tyr Glu Tyr Lys Asn Lys Gly Gly Gin 
125 130 135 

tat att tac tgg aga gac gga ttt aaa aac ttg cca tec age tgg aat 965 
Tyr lie Tyr Trp Arg Asp Gly Phe Lys Asn Leu Pro Ser Ser Trp Asn 
140 145 150 155 

gac aga att tea teg tta agt acg gcg tct cct tea tea age tat tea 1013 
Asp Arg lie Ser Ser Leu Ser Thr Ala Ser Pro Ser Ser Ser Tyr Ser 
160 165 170 

acg acg ctg tgg gag cat act tea act caa gga tac ggc aaa ggc gtt 1061 
Thr Thr Leu Trp Glu His Thr Ser Thr Gin Gly Tyr Gly Lys Gly Val 
175 180 185 

ttg ttt aga cat tec gat tgg tac ggc act aat teg age teg gca ccc 1109 
Leu Phe Arg His Ser Asp Trp Tyr Gly Thr Asn Ser Ser Ser Ala Pro 



190 


195 




200 






tgataaatta 


cttttttttg 


egatgeeggt 


gttgttgatc 


ggttcatcat 


gaccgataca 


1169 


gctgatgaca 


tggatggtag 


tcatattccc 


egggagcegt 


ttaacatcag 


attctgccgc 


1229 


ctgctttaaa 


aatgccttga 


gatctgtatc 


cgctttttgt 


tcgttcaggt 


gcaggagttt 


1289 


aacatacata 


tcatagatca 


gctgttttgt 


cagttcagac 


atagtcaatg 


gacagtccct 


1349 


tctttttatt 


ttccggttaa 


caaaatattt 


taatagttta 


tttcaggatt 


tgtcaatatt 


1409 


atgataaggt 


gaaatcagat 


aacaaatgtg 


ttttgtttat 


catgaaacaa 


caccaaaaag 


1469 


gagaatcget 


gatgaatatt 


gaaggaatag 


agatggaagt 


tcgctgcaca 


ggcgatgtat 


1529 


gttcagatgc 


ccttgaattt 


ttgagacgee 


ataaccacga 


aaaaacagee 


gaacattcga 


1589 



<210> 122 

<211> 203 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 122 



253 

i 



Met Phe Lys Thr Lys Phe Lys Lys Thr lie Gly lie Gly Leu Val Ala 
15 10 15 



Ala Ala Cys Leu He Ser Ala Ser Ala Ala Ser Ala Ala Ser Gin Asn 
20 25 30 



Glu Ser Asp Val Lys Val Lys Leu Asp Asp Gin Gin Arg Asn Gin Tyr 
35 40 45 



Thr Val Lys Ser Phe His Tyr Leu Thr Val Asp Gly Lys Asn Val Asp 
50 55 60 



Ser Ser Ala Gin Ala Asn Ala Lys Ser Val Arg Asp Val Lys Val Thr 
65 70 75 80 



Met Val Leu Pro Lys Gin Asn Lys Asn Gly Asp Leu Leu Ala Tyr Gly 
85 90 95 



Phe Thr Ser Lys Val Thr Leu Glu Ala Phe He Ala Lys Asp Lys Gin 
100 105 110 



Arg Leu Glu Lys Gin Phe Lys Pro Ser Ala Ser Gly Pro Cys Cys Thr 
115 120 125 



Asp Phe Tyr Glu Tyr Lys Asn Lys Gly Gly Gin Tyr He Tyr Trp Arg 
130 135 140 



Asp Gly Phe Lys Asn Leu Pro Ser Ser Trp Asn Asp Arg He Ser Ser 
145 150 155 160 



Leu Ser Thr Ala Ser Pro Ser Ser Ser Tyr Ser Thr Thr Leu Trp Glu 
165 170 175 



His Thr Ser Thr Gin Gly Tyr Gly Lys Gly Val Leu Phe Arg His Ser 
180 185 190 



Asp Trp Tyr Gly Thr Asn Ser Ser Ser Ala Pro 
195 200 



<210> 123 

<211> 1522 

<212> DNA 

<213> Bacillus lichenif ormis 



254 




<220> 

<221> CDS 

<222> (501) . . (1019) 
<400> 123 

taaataaaat aaatgaaagc cgcaatgaaa aacggcagcg tcgttttgga agatccgaga 60 

tacaggccta aaagcgggcc gaagacgacg ccgaggttga tcgcggtata gcggagatta 120 

aagacgaaaa ggcgcgtttc gggtttggat acgtctgaaa gcagcgctct tgaagtcggt 180 

tcaaacaaag cgcggcataa tccgtttaag gcattcatga taaagaatgt ccagacatga 240 

tcggcgagtg caaaaccggc gaacacgaac gtccagccga aaatcgagac gagcatgatg 300 

gttttccggc cgaacctgtc tgataagtac ccgccataaa agcttgccgc aattccgatc 360 

agagagctcg ctgcaatgac agctcccgca aagccggaag aggcgccttt cacttgtgtc 420 

aaataaattg ctaaaaaagg gatgactcat ggcgtgttcc tcatgcgcct taaggtaagg 480 

caaaaaagaa ggtgatattg atg tac age cga age aag ttc aaa ate ggt tta 53 3 

Met Tyr Ser Arg Ser Lys Phe Lys lie Gly Leu 
15 10 

ttg ctt att gga agt ctg ctg gee gcg etc age ttt cac ctg gag gee 581 
Leu Leu lie Gly Ser Leu Leu Ala Ala Leu Ser Phe His Leu Glu Ala 
15 20 25 

ttg gee gaa aag ccg get aaa gtt caa ate cag ctt gaa aag gtt tat 62 9 

Leu Ala Glu Lys Pro Ala Lys Val Gin lie Gin Leu Glu Lys Val Tyr 
30 35 40 

ctg gac gga gac gtt gga att gag aat aaa gta gag gec get cgc aca 677 
Leu Asp Gly Asp Val Gly He Glu Asn Lys Val Glu Ala Ala Arg Thr 
45 50 55 

ctg gaa gac ttt aaa get get tat aaa ggg tgg cag etc ate gat cag 725 
Leu Glu Asp Phe Lys Ala Ala Tyr Lys Gly Trp Gin Leu He Asp Gin 
60 65 70 75 

aaa aag ggg ttt att ctg ttt cgc aaa cag gtg gac gac att tct ccc 773 
Lys Lys Gly Phe He Leu Phe Arg Lys Gin Val Asp Asp He Ser Pro 
80 85 90 

etc age aaa aca aac ggt tat ate gga gtg act gaa gat ggc gtg att 821 
Leu Ser Lys Thr Asn Gly Tyr He Gly Val Thr Glu Asp Gly Val He 
95 100 105 

teg act ttt cac ggt cgc ccg ggc ate tta tea gaa ccc att caa teg 869 
Ser Thr Phe His Gly Arg Pro Gly He Leu Ser Glu Pro He Gin Ser 
110 115 120 

ttt ttt cag att gat ata aag egg ctg gaa age egg atg gcg gat gat 917 
Phe Phe Gin He Asp He Lys Arg Leu Glu Ser Arg Met Ala Asp Asp 
125 130 135 



255 



ctg cgc aaa ggg ata cca tac cgc acg aaa aag gaa ttt gaa cat gtc 965 
Leu Arg Lys Gly lie Pro Tyr Arg Thr Lys Lys Glu Phe Glu His Val 
140 145 150 155 

att gaa gcc gta aaa tea tec gga age caa cat cat gta gaa gat atg 1013 
lie Glu Ala Val Lys Ser Ser Gly Ser Gin His His Val Glu Asp Met 
160 165 170 

aag aca tgacgctgtt atgtcttttt teagctgeag acagaagctt ttttagcgaa 1069 
Lys Thr 



catatgttaa 


ctttttcatt 


etagctttge 


ctgttttgtg 


ttacaatgaa 


gagcagtcaa 


1129 


agaggtgaat 


gaacgttgat 


egaattegta 


aaagggacga 


ttgattatgt 


atcgccccaa 


1189 


tatattgtca 


ttgaaaaegg 


egggategge 


tatcagatct 


tcacgccaaa 


teegtttatt 


1249 


tataagaaaa 


acagcaaaga 


aacaatctat 


acataccatt 


atgtaagaga 


agacacgaat 


1309 


gcgctgtacg 


gcttttcgac 


aagggaagaa 


aaaatgctgt 


ttacgaaaat 


gctgaatgtt 


1369 


aeggggateg 


geccaaaagg 


agegcttgeg 


atcctcgctt 


ccggcgatcc 


gggagcggtg 


1429 


attgaagega 


tcgagaatga 


ggacgaagca 


tttctegtea 


aatttccegg 


cgtaggcaaa 


1489 


aaaacggcaa 


ggcagatcat 


ccttgacctg 


aaa 






1522 



<210> 124 
<211> 173 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 124 

Met Tyr Ser Arg Ser Lys Phe Lys lie Gly Leu Leu Leu lie Gly Ser 
15 10 15 



Leu Leu Ala Ala Leu Ser Phe His Leu Glu Ala Leu Ala Glu Lys Pro 
20 25 30 



Ala Lys Val Gin lie Gin Leu Glu Lys Val Tyr Leu Asp Gly Asp Val 
35 40 45 



Gly lie Glu Asn Lys Val Glu Ala Ala Arg Thr Leu Glu Asp Phe Lys 
50 55 60 



Ala Ala Tyr Lys Gly Trp Gin Leu lie Asp Gin Lys Lys Gly Phe lie 
65 70 75 80 
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Leu Phe Arg Lys Gin Val Asp Asp lie Ser Pro Leu Ser Lys Thr Asn 
85 90 95 



Gly Tyr lie Gly Val Thr Glu Asp Gly Val lie Ser Thr Phe His Gly 
100 105 110 



Arg Pro Gly lie Leu Ser Glu Pro lie Gin Ser Phe Phe Gin lie Asp 
115 120 125 



lie Lys Arg Leu Glu Ser Arg Met Ala Asp Asp Leu Arg Lys Gly lie 
130 135 140 



Pro Tyr Arg Thr Lys Lys Glu Phe Glu His Val lie Glu Ala Val Lys 
145 150 155 160 



Ser Ser Gly Ser Gin His His Val Glu Asp Met Lys Thr 
165 170 



<210> 125 

<211> 1492 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (989) 

<400> 125 

aagagtgatc aaacggatta aacaggcgat ctttattacg ctgttttacg gcataccgtc 60 

cgtcatggtg atgtatcact ttgcagagcc gctgacccat ttatttttcg attcggtcaa 120 

ggcgtcgttt taccttaaaa tgttgtggcc gtatttttta ttccactttt ttgcgatgcc 180 

ttttcaggcc tgtttaatcg gaatggggtt ggccaaagat gctttttatc ataacgtttg 240 

ggccagtgtc ttatcgtttt tgatgatgta tgttctcggg tccatgcaga ctttgcagat 300 

gacggggatc attcttgcga tgaataccgg tatgattttg ctgacggcgc tgcattatgt 360 

gacgatttgc aaggagctgg gcgtcacgct ttttttgaca aacaaatccc gatctccgag 420 

aattgaaagc cgctgatgga tcctcttcat agttttagct tttgcgggga agctaatatt 480 

aaaaaagaag gggagttccc atg cga aga ate agt etc att tac ccg etc ate 533 

Met Arg Arg lie Ser Leu lie Tyr Pro Leu lie 
15 10 

ctg ctg ttt ttt ace ggg tta ttc gta ttt cag ccg cag gca tct gca 581 
Leu Leu Phe Phe Thr Gly Leu Phe Val Phe Gin Pro Gin Ala Ser Ala 
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15 20 25 



aaa caa get teg ccg gca gtc atg cag atg aac acg gtc gaa ggt cag 62 9 

Lys Gin Ala Ser Pro Ala Val Met Gin Met Asn Thr Val Glu Gly Gin 
30 35 40 

cgc gtc gtc att ccc gec gaa ggc cag aag acg ate gtt cat ttt tgg 677 
Arg Val Val He Pro Ala Glu Gly Gin Lys Thr He Val His Phe Trp 
45 50 55 

acg acc tgg tgc ccg cca tgc cgt gaa gag ctt ccg cga ttc caa tec 725 
Thr Thr Trp Cys Pro Pro Cys Arg Glu Glu Leu Pro Arg Phe Gin Ser 
60 65 70 75 

tac tat gaa age aag caa tec ggc gtc aag etc gtg acc gtt aat tta 773 
Tyr Tyr Glu Ser Lys Gin Ser Gly Val Lys Leu Val Thr Val Asn Leu 
80 85 90 

ctg aat gee gaa aag aac gaa cag aag gta aaa cag ttt att aaa gca 821 
Leu Asn Ala Glu Lys Asn Glu Gin Lys Val Lys Gin Phe He Lys Ala 
95 100 105 

aac aag ctg aca ttt ccg ate gtt ttt gac aaa aag ggt gag atg atg 869 
Asn Lys Leu Thr Phe Pro He Val Phe Asp Lys Lys Gly Glu Met Met 
110 115 120 

aaa gca tat aaa gtc atg aca att cct acg act ttt ttc ttt aat gaa 917 
Lys Ala Tyr Lys Val Met Thr He Pro Thr Thr Phe Phe Phe Asn Glu 
125 130 135 

aaa gga gag ctg gag aaa acg ttt gtc ggc ccc att act gta gaa cag 965 
Lys Gly Glu Leu Glu Lys Thr Phe Val Gly Pro He Thr Val Glu Gin 
140 145 150 155 

atg aag gaa tgg gca ggg aaa age tgagccggga gttcagcttt ttttaaaatg 1019 
Met Lys Glu Trp Ala Gly Lys Ser 
160 



taaatgataa 


ttaatatcat 


aaagaaatta 


taataattat 


tatttgaaaa 


cgtaggatgt 


1079 


cgtgctataa 


tgagaaatag 


aaaagggtgt 


gtccaatgga 


caagtagcag 


tcataccctt 


1139 


tatataaata 


aaatacttaa 


tgtttatgct 


gecgatgagg 


eggcaatttg 


ttttttaaga 


1199 


aggaaattga 


cgatgaatta 


cattctcaat 


tagggaggat 


attggagatg 


caattagaga 


1259 


tegggaagea 


ategcagcaa 


aaccgtcaca 


cgttgcaatt 


tgaaaattgg 


aggcagcacg 


1319 


gggaattgat 


agetgegett 


ttgtcgggtt 


tgttgattct 


tgcaggctgg 


ctgttgtccg 


1379 


gcaatgaaac 


attgtccgtt 


gttctgttta 


ttttagcttt 


ttgtatcggc 


ggctttgeta 


1439 


aagegaaaga 


aggtatacaa 


gaaacgctgt 


eggaaaaaac 


gctgaatgtt 


gaa 


1492 



<210> 126 
<211> 163 



258 



<212> PRT 

<213> Bacillus lichenif ormis 
<400> 126 

Met Arg Arg He Ser Leu He Tyr Pro Leu He Leu Leu Phe Phe Thr 
1 5 10 15 



Gly Leu Phe Val Phe Gin Pro Gin Ala Ser Ala Lys Gin Ala Ser Pro 
20 25 30 



Ala Val Met Gin Met Asn Thr Val Glu Gly Gin Arg Val Val He Pro 
35 40 45 



Ala Glu Gly Gin Lys Thr He Val His Phe Trp Thr Thr Trp Cys Pro 
50 55 60 



Pro Cys Arg Glu Glu Leu Pro Arg Phe Gin Ser Tyr Tyr Glu Ser Lys 
65 70 75 80 



Gin Ser Gly Val Lys Leu Val Thr Val Asn Leu Leu Asn Ala Glu Lys 
85 90 95 



Asn Glu Gin Lys Val Lys Gin Phe He Lys Ala Asn Lys Leu Thr Phe 
100 105 110 



Pro He Val Phe Asp Lys Lys Gly Glu Met Met Lys Ala Tyr Lys Val 
115 120 125 



Met Thr He Pro Thr Thr Phe Phe Phe Asn Glu Lys Gly Glu Leu Glu 
130 135 140 



Lys Thr Phe Val Gly Pro He Thr Val Glu Gin Met Lys Glu Trp Ala 
145 150 155 160 



Gly Lys Ser 



<210> 127 

<211> 1477 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 
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<222> (501) . . (974) 
<400> 127 

gatgctccgc agtcctgctt tagtgcggga aatggaggat cacagcttaa tgtacggact 60 

gcccgaagcg gaagagcggc tcagtttttt gctgaatcaa agccggcctc tgcaaacatt 120 

cgacgatgcc tttaaaaaaa gaaagaaaca ccttgattta accgaagacc tctgcgacct 180 

gcttgaagct ttccggagtc tcaaccttga agtgatcgtc gttgatcaga cttcccctgt 240 

tatcaaacgg aatggacttt attgtgtgaa agttctcatc ccgggcctga ttccgatgac 300 

attcggacag cgcttcatcc gcctggaagg gcttgagaga attttcaccg tgccgaagaa 360 

gctcggcttt gcggaagagc cgttaagacc agaacagctg aacctgcacc cgcacccgtt 42 0 

cccttaaaat ttaagagaat atattttttc cgattgttct gctttatgat taaagcagaa 480 

ctttttaggc ggtggttaat atg aaa cag gaa tac aag egg ccg gtg ctt ttc 533 

Met Lys Gin Glu Tyr Lys Arg Pro Val Leu Phe 
1 5 10 

ate gec tec ctt ttc atg gee ttt tgc gee gtt tat ttc ggc ggg agg 581 
lie Ala Ser Leu Phe Met Ala Phe Cys Ala Val Tyr Phe Gly Gly Arg 
15 20 25 

ctg ate ggt ttt tat atg gcg gaa tac cca aaa tgg aac ggg caa age 629 
Leu lie Gly Phe Tyr Met Ala Glu Tyr Pro Lys Trp Asn Gly Gin Ser 
30 35 40 

gee gac gga aat tgg gag gee gtg ate aaa aag ata gat ggc cgc gcg 677 
Ala Asp Gly Asn Trp Glu Ala Val lie Lys Lys lie Asp Gly Arg Ala 
45 50 55 

ctg ttc ggc gga gag etc tac tgg aca ggc gac cgc ggc aag ctg gac 725 
Leu Phe Gly Gly Glu Leu Tyr Trp Thr Gly Asp Arg Gly Lys Leu Asp 
60 65 70 75 

gat aca tat ttg gaa aaa ttg gtc gta aag ttt ggt gat gaa ate gtt 773 
Asp Thr Tyr Leu Glu Lys Leu Val Val Lys Phe Gly Asp Glu lie Val 
80 85 90 

ttg aac gee caa ate gaa acg ccg gtg aaa gat tac gcg gga ggc aaa 821 
Leu Asn Ala Gin He Glu Thr Pro Val Lys Asp Tyr Ala Gly Gly Lys 
95 100 105 



ttc ccc ggc gga ggg tea aaa gaa caa tec gtt tct ttt ttg gaa ggg 
Phe Pro Gly Gly Gly Ser Lys Glu Gin Ser Val Ser Phe Leu Glu Gly 
110 115 120 



869 



ctt gaa gaa get gaa ate gee ggc cgc gag gtg acg gtt caa ttg gat 917 
Leu Glu Glu Ala Glu He Ala Gly Arg Glu Val Thr Val Gin Leu Asp 
125 130 135 

tgg aga gag ggc aaa caa gcg tec cat aca gga ttt acg ctt gat aaa 965 
Trp Arg Glu Gly Lys Gin Ala Ser His Thr Gly Phe Thr Leu Asp Lys 
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140 145 150 155 

age tea tgg taaaaggegg aatatcgatt atattccgcc tacctcaatt 1014 
Ser Ser Trp 



ttgettcgea 


tcgtcagctc 


ttcctgcggc 


cccaaatccc 


gaaatccggt 


cacactcttc 


1074 


qqaaqqttca 


cqttcqqtqc 

ZJ ZJ ZJ ZJ 


attegtcate 


caagtgtatg 


gctcaataca 


aagcagatca 


1134 


tcctgatcag 


atgtaccgtt 


aaacacaacc 


cagtgcttaa 


aatggccgtc 


gcattgatag 


1194 


cgtacgcgaa 


tgeeggegag 


gctgtccgca 


atgaeggegg 


tgctgtttcc 


ttcttggtct 


1254 


tgctcagccg 


ccaatatatc 


ateaagcett 


tcacccgctg 


ccatttttcc 


cgctttgaac 


1314 


tcctctgtca 


cccgatactc 


gccagtcggc 


ageatgeggt 


ctgtcagcgt 


ecaatgettt 


1374 


gaggcaggaa 


gagtaaacag 


gcacttttct 


ttatcccctg 


attcgtttaa 


aggatagegg 


1434 


aaagatgtgt 


gataccccaa 


tccgatcggc 


ateggatett 


gac 




1477 



<210> 128 
<211> 158 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 128 

Met Lys Gin Glu Tyr Lys Arg Pro Val Leu Phe lie Ala Ser Leu Phe 
15 10 15 



Met Ala Phe Cys Ala Val Tyr Phe Gly Gly Arg Leu He Gly Phe Tyr 
20 25 '30 



Met Ala Glu Tyr Pro Lys Trp Asn Gly Gin Ser Ala Asp Gly Asn Trp 
35 40 45 



Glu Ala Val He Lys Lys He Asp Gly Arg Ala Leu Phe Gly Gly Glu 
50 55 60 



Leu Tyr Trp Thr Gly Asp Arg Gly Lys Leu Asp Asp Thr Tyr Leu Glu 
65 70 75 80 



Lys Leu Val Val Lys Phe Gly Asp Glu He Val Leu Asn Ala Gin He 
85 90 95 



Glu Thr Pro Val Lys Asp Tyr Ala Gly Gly Lys Phe Pro Gly Gly Gly 
100 105 110 
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Ser Lys Glu Gin Ser Val Ser Phe Leu Glu Gly Leu Glu Glu Ala Glu 
115 120 125 



lie Ala Gly Arg Glu Val Thr Val Gin Leu Asp Trp Arg Glu Gly Lys 
130 135 140 



Gin Ala Ser His Thr Gly Phe Thr Leu Asp Lys Ser Ser Trp 
145 150 155 



<210> 129 

<211> 1219 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (812) . . (1114) 



<400> 129 
gaccgctcgt 


taactcagcc 


tgcttgcatc 


agcgcagatc 


ttctgcagct 


actctcgagg 


60 


cacgaggaaa 


ccaaccgctt 


cacgggggaa 


accaaccgct 


tcacgaggaa 


accaaccgct 


120 


tcacgaggaa 


accaaccgct 


tcacgaggaa 


accaaccgct 


tcacgaggaa 


accaaccgct 


180 


tcacgaggaa 


acctaccgct 


tcacgaggaa 


accaaccact 


tcacgaggaa 


accaacactc 


240 


gagagctggt 


tctcattata 


cagcacaaat 


tcgatatctg 


gtttcaattg 


cctgggcttt 


300 


agatgcaata 


ggaactgtcc 


ttggcccttg 


aaacccacgg 


ttagcgaggc 


ctcattatac 


360 


cgtattctca 


ataaactctc 


taatggttga 


atcagaatag 


attttcgtct 


gcattcatca 


420 


cttatcgtca 


tctgttcgcg 


tgtactgcgt 


tccctaatcg 


acgtggaacc 


acgtgctgaa 


480 


cagtggacta 


tctctcgctc 


tctccataac 


ctggcttatc 


cttcgcgcgc 


ggtcttaaaa 


540 


catgctctcc 


tataagcagc 


tttgggtaat 


gtctgcttat 


tccatcaccc 


tcgcaaccgt 


600 


gttttttgca 


attatggacg 


cgctggaggc 


ggtggttcca 


agtcagttcc 


tcctgaactg 


660 


gtttgtgaac 


tttatcatgc 


tgtttctcgc 


cattaaagaa 


acgccggctt 


ctaaagcagc 


720 


gaggtaaagc 


gggcaggagc 


aaatttgttg 


tcatgttgga 


agagggacaa 


gcgtaacata 


780 


ataaaaaatg 


cacgaaatgg 


ggacaaatca 


g atg aaa cgt gtc att 
Met Lys Arg Val He 


gtg ctg 
Val Leu 


832 



1 5 

ttt teg att ttg etc gec ctg ttc att gtt tat tat gac ttg aaa tea 880 
Phe Ser He Leu Leu Ala Leu Phe He Val Tyr Tyr Asp Leu Lys Ser 
10 15 20 
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ggc acc ate cct caa aac gec tta ccg get tea acc atg gca gcg gaa 928 
Gly Thr He Pro Gin Asn Ala Leu Pro Ala Ser Thr Met Ala Ala Glu 
25 30 35 

get ccg get gca age ctg caa tat aag tec gtt acg gta aag ccc gga 976 
Ala Pro Ala Ala Ser Leu Gin Tyr Lys Ser Val Thr Val Lys Pro Gly 
40 45 50 55 

caa acg gta ttt tea ate ate ggg aac age gee gtt ccg get gac aaa 1024 
Gin Thr Val Phe Ser He He Gly Asn Ser Ala Val Pro Ala Asp Lys 
60 65 70 

ata gee gaa gat ttt gaa gag ttg aat ccg aat gtt gag gcg ggc cgc 1072 
He Ala Glu Asp Phe Glu Glu Leu Asn Pro Asn Val Glu Ala Gly Arg 
75 80 85 

att caa gca ggt gtc acc tac aag ttt ccc gtt tat cct gat 1114 
He Gin Ala Gly Val Thr Tyr Lys Phe Pro Val Tyr Pro Asp 
90 95 100 

taagcgttaa tttcttgtca gtttcatgaa cgggctgtta caataagact tgtaaacgat 1174 

ttggtataag aaaaggagca accgcctccg aattatactt aagga 1219 



<210> 130 
<211> 101 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 130 

Met Lys Arg Val He Val Leu Phe Ser He Leu Leu Ala Leu Phe He 
15 10 15 



Val Tyr Tyr Asp Leu Lys Ser Gly Thr He Pro Gin Asn Ala Leu Pro 
20 25 30 



Ala Ser Thr Met Ala Ala Glu Ala Pro Ala Ala Ser Leu Gin Tyr Lys 
35 40 45 



Ser Val Thr Val Lys Pro Gly Gin Thr Val Phe Ser He He Gly Asn 
50 55 60 



Ser Ala Val Pro Ala Asp Lys He Ala Glu Asp Phe Glu Glu Leu Asn 
65 70 75 80 



Pro Asn Val Glu Ala Gly Arg He Gin Ala Gly Val Thr Tyr Lys Phe 
85 90 95 
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Pro Val Tyr Pro Asp 
100 



<210> 131 

<211> 1381 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (878) 

<400> 131 

ctttatatgc gacacaccag atgctccggt tgtaacgact cccgccaggt gaacgaatgc 60 

taccgcaccc gccggtgcga tgccgaaggc aagcagcaat gatgacgatg tcaccccgta 120 

cgccatccct aaggcgccat ctatcagctg cgcaaataat cctatcaaga caaacacaat 180 

cagctttttc atgttggcct cccacttcaa ttggtttatt tttattgtta aatataatct 240 

atactatgcc tacctgtaaa gtgcgagttt tataaaatat aaattttttg tatttttcat 300 

cgacaccagc aaaaaagagc atatgcatgc aaaatgagcg cctatccccc ggtcttttgt 360 

cttaatgaaa gacagtttat ggatgctgct tgcaaaaaat gcatcgtgca gaaaaggcgt 42 0 

cggggagtaa cgcctcattc gtttcattgg caatgatgat ataatccccc atgtaatgac 480 

ttcaaaagga ggctcaagcc atg aaa ttc age aaa ate ggt gec tta ctg etc 533 

Met Lys Phe Ser Lys lie Gly Ala Leu Leu Leu 
15 10 

act ttg gcg tgt ttg ctt ttg cct ttt tct teg gcg act gca gca ggt 581 
Thr Leu Ala Cys Leu Leu Leu Pro Phe Ser Ser Ala Thr Ala Ala Gly 
15 20 25 

gee ggt gta tgg gat aat ate ggc aca tac ggc atg acg teg caa act 62 9 

Ala Gly Val Trp Asp Asn lie Gly Thr Tyr Gly Met Thr Ser Gin Thr 
30 35 40 

ccg ate ate aaa tea age gga ggg gaa ttt tat ttt cac aac aac age 677 
Pro lie lie Lys Ser Ser Gly Gly Glu Phe Tyr Phe His Asn Asn Ser 
45 50 55 

ttt tac ggc ttt aca ttt acg ctg tat gaa gtt gac ggg gcg gga age 725 
Phe Tyr Gly Phe Thr Phe Thr Leu Tyr Glu Val Asp Gly Ala Gly Ser 
60 ^ 65 70 75 

acg cct gaa ate gca aga aaa aat ttc tac gtc gga ccg aaa age aac 773 
Thr Pro Glu lie Ala Arg Lys Asn Phe Tyr Val Gly Pro Lys Ser Asn 
80 85 90 

agt ccg gcg ate gat gtc age agt ttt gca gat ggt gcg aat aaa caa 821 
Ser Pro Ala lie Asp Val Ser Ser Phe Ala Asp Gly Ala Asn Lys Gin 
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95 100 105 

gca gaa etc gtc ctg ttt aaa ggg aat gat aca tat ate acc gtt act 869 
Ala Glu Leu Val Leu Phe Lys Gly Asn Asp Thr Tyr lie Thr Val Thr 
110 115 120 

tgt tat gat tgaatgtccc ataaacagca agcccgccgt ttacagcegg 918 
Cys Tyr Asp 
125 



cgggtttttt 


tgatcaagtt 


ccctccttat 


acctataggc 


acaaaaaagt 


gectatatga 


978 


cttaaaagtg 


cgtacttccg 


ttttggtgtc 


ttctgttcca 


taatcataat 


tgatgttttg 


1038 


tttgacattg 


ttctgtttat 


aatgaaaaga 


aaacggaggg 


atcaatgatg 


aacttggatt 


1098 


tacggggaaa 


aagagcgttg 


gtgaceggat 


cgacgtccgg 


aatcggcaaa 


gcgattgccg 


1158 


cttcacttgc 


gaaagaaggt 


gcgtctgtca 


teattaaegg 


acgccggcaa 


gaaaaggtca 


1218 


accaaacaat 


agacgaattg 


aaaggccaat 


ttcccgaggc 


tgttcttcaa 


gcggcccctt 


1278 


atgaccttgg 


cactgaaaaa 


gggtgtcaaa 


gectattage 


agcattcccg 


gatgttgata 


1338 


ttctggtcaa 


taatttaggg 


atctttgaac 


eggeggaata 


ttt 




1381 



<210> 132 

<211> 126 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 132 

Met Lys Phe Ser Lys lie Gly Ala Leu Leu Leu Thr Leu Ala Cys Leu 
1 5 * 10 15 



Leu Leu Pro Phe Ser Ser Ala Thr Ala Ala Gly Ala Gly Val Trp Asp 
20 25 30 



Asn lie Gly Thr Tyr Gly Met Thr Ser Gin Thr Pro lie lie Lys Ser 
35 40 45 



Ser Gly Gly Glu Phe Tyr Phe His Asn Asn Ser Phe Tyr Gly Phe Thr 
50 55 60 



Phe Thr Leu Tyr Glu Val Asp Gly Ala Gly Ser Thr Pro Glu lie Ala 
65 70 75 80 



Arg Lys Asn Phe Tyr Val Gly Pro Lys Ser Asn Ser Pro Ala lie Asp 
85 90 95 
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Val Ser Ser Phe Ala Asp Gly Ala Asn Lys Gin Ala Glu Leu Val Leu 
100 105 110 



Phe Lys Gly Asn Asp Thr Tyr lie Thr Val Thr Cys Tyr Asp 
115 120 125 



<210> 133 

<211> 1581 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 



<222> (601) . . (978) 



<400> 133 
gaattttccg 


gaagctgaaa 


cacccgtgat 


atatataacc 


ataaattaaa cagcataggc 


60 


ggattgtgcg 


agttcctcca 


cattcggagt 


atttctgaat 


gatagagcca cacggtccac 


120 


gttctcactg 


gctaaccgga 


tcaaatgatc 


ttcaggagtc 


agcataatac atccagttca 


180 


ggtagataag 


atttgaattt 


ggtgacttgc 


ttttgttctt 


cttctttcat tttctgacta 


240 


atccaaactg 


gaaaaagcag 


gtcttttaac 


agattaggag 


gtttctgaca tgcaccattc 


300 


ggtcactaac 


cgaatgcagt 


aaaggacact 


gtggtgcttg 


ccagccatta gggtattgag 


360 


gaggtgatca 


aaatgctagg 


tgacagtatt 


tcgtcgaagt 


ggacaagtcg tgaccaaatg 


420 


acctcggatc 


gagggttggt 


catggaggaa 


aaaattgatg 


tctggtgaca aagaggagtc 


480 


atgatcatgg 


caccgccaac 


gagggaaaaa 


actcttcccg 


catcgacacg gtatgtgggc 


540 


ggtgacaaac 


taacttatag 


agtaaattta 


ttagtcgaat 


gaaagaggag gaatgaaata 


600 


atg aaa aat cat ttg tat gag aaa aaa aag agg 
Met Lys Asn His Leu Tyr Glu Lys Lys Lys Arg 
1 5 10 


aaa cct ttg act egg 
Lys Pro Leu Thr Arg 
15 


648 



aca att aaa gcg acg etc gec gtg ttg aca atg tec ate get ttg gtg 696 
Thr He Lys Ala Thr Leu Ala Val Leu Thr Met Ser He Ala Leu Val 
20 25 30 

gga ggc get acg gtg cct tea ttt gca tgg gtg aat ccg ggt tat cac 744 
Gly Gly Ala Thr Val Pro Ser Phe Ala Trp Val Asn Pro Gly Tyr His 
35 40 45 

tac cag tac cca teg gaa ggt ggt aca tgg agg tat gga ttc gta aac 7 92 

Tyr Gin Tyr Pro Ser Glu Gly Gly Thr Trp Arg Tyr Gly Phe Val Asn 
50 55 60 

gee ggg etc cgt tea gag tac aac cac ccg aca aag gtc cac ggc teg 840 
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Ala Gly Leu Arg Ser Glu Tyr Asn His Pro Thr Lys Val His Gly Ser 
65 70 75 80 

aca gtg caa aag etc ate gat gga aaa gtg gat aaa acg aat aga agt 888 
Thr Val Gin Lys Leu lie Asp Gly Lys Val Asp Lys Thr Asn Arg Ser 
85 90 95 

att gat acg get gcg ggc cgc tac tct aat gee tat gtc gga gec ata 936 
lie Asp Thr Ala Ala Gly Arg Tyr Ser Asn Ala Tyr Val Gly Ala lie 
100 105 110 

aac tea cct ggt ctt aag ggt cgt tac tac tat cgc acc aac 978 
Asn Ser Pro Gly Leu Lys Gly Arg Tyr Tyr Tyr Arg Thr Asn 



115 


120 




125 






taatcaaagg 


gaaaacggtt 


gctgtcaacg 


gggctagcat 


ggcaagaccc 


agaaaagttc 


1038 


tgggagatcc 


egctttgeat 


aagegtatta 


tagtggatga 


cgcgggcttt 


gttgtttaca 


1098 


cttcttgcac 


ctgetgaegg 


caatcatccc 


tatctatgaa 


atcgagattt 


cagcaggccg 


1158 


ttattttcga 


gagagttaaa 


tctatattca 


ttgtttttat 


tttggtaagg 


acatacegga 


1218 


ttttaggttt 


ggattacegg 


tcgagttagc 


ttgtcttttc 


gcccactacc 


gtgtcgatgc 


1278 


gggagcaatt 


taccagaagc 


acttaccgat 


tgatagtttt 


ttattccggt 


gattgeaaag 


1338 


tttcataaac 


tctgagaatt 


caataggggt 


aataccccgc 


tttgaggggc 


gcggcatttt 


1398 


atgcgccccg 


agtatttatt 


cttaaaattt 


ttaaattaat 


gtatctatat 


aaaaaggaga 


1458 


tgctttcggt 


gtactgccaa 


agcatctcca 


caaaagatag 


tgcatatctg 


caggaaaaaa 


1518 


cataaaatgc 


aactaacatt 


tttttggaaa 


gcaataggtt 


tatttaattt 


tgtagtttta 


1578 


tct 












1581 



<210> 134 

<211> 126 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 134 

Met Lys Asn His Leu Tyr Glu Lys Lys Lys Arg Lys Pro Leu Thr Arg 
1 5 10 15 



Thr He Lys Ala Thr Leu Ala Val Leu Thr Met Ser He Ala Leu Val 
20 25 30 



Gly Gly Ala Thr Val Pro Ser Phe Ala Trp Val Asn Pro Gly Tyr His 
35 40 45 
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Tyr Gin Tyr Pro Ser Glu Gly Gly Thr Trp Arg Tyr Gly Phe Val Asn 
50 55 60 



Ala Gly Leu Arg Ser Glu Tyr Asn His Pro Thr Lys Val His Gly Ser 
65 70 75 80 



Thr Val Gin Lys Leu He Asp Gly Lys Val Asp Lys Thr Asn Arg Ser 
85 90 95 



He Asp Thr Ala Ala Gly Arg Tyr Ser Asn Ala Tyr Val Gly Ala He 
100 105 110 



Asn Ser Pro Gly Leu Lys Gly Arg Tyr Tyr Tyr Arg Thr Asn 
115 120 125 



<210> 135 

<211> 1357 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (854) 

<400> 135 

aggtctcttc tagtcccgcc catcatcggg tctacacgtg agggaatatc gagctctaac 60 

atgagcggat gacatatttt attcaagcga cacaatatat tgcgctgttt ctctccgtgt 120 

ttgacgcaaa agagaagatt tgcttttcga cgtctctaat attttcaaac agcaccgctt 180 

cagccgctga aagcgcagcc tctgagattt cccagctcag ccgaacggtt tcatgatccg 240 

gcgaagttat ttttaaaata tcgttacaaa acgaagaatc gcctcgaata ctatgttgaa 3 00 

aaggtttttt cccgatgatt gtccttttca ccgcgcgccc tcccgttaag ccttgttatg 360 

tatctatcct attggaaatg gccccgcagg cgcaacgaaa ataaaattct tcgacaaaat 420 

ttttattttt tgcattaact ccttttgaag caagcgtttt tatggtataa aaaagaagga 480 

gaaaattaga attgaaggtg atg aac gtg gaa att get ate att gcg ctg etc 533 

Met Asn Val Glu He Ala He He Ala Leu Leu 
15 10 

gtt gtc agt att gcg ctg att gca ttc tea tat ttt caa aga gaa ccg 581 
Val Val Ser He Ala Leu He Ala Phe Ser Tyr Phe Gin Arg Glu Pro 
15 20 25 

ate aag gaa gtt gaa cag gag ttg gaa ace ctt cag ctg tec gec atg 62 9 

He Lys Glu Val Glu Gin Glu Leu Glu Thr Leu Gin Leu Ser Ala Met 
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30 35 40 

cag gaa ate tat aaa ctg aaa aag aag atg acc gtg ctt gag gaa gag 677 
Gin Glu lie Tyr Lys Leu Lys Lys Lys Met Thr Val Leu Glu Glu Glu 
45 50 55 

etc etc gat tea aat gtg gtc gtc cgc aga ccg aat gee gga ate age 725 
Leu Leu Asp Ser Asn Val Val Val Arg Arg Pro Asn Ala Gly lie Ser 
60 65 70 75 

cag cat att gcg aag cag att ctt tea aaa tat caa aac ggc atg tct 773 
Gin His lie Ala Lys Gin lie Leu Ser Lys Tyr Gin Asn Gly Met Ser 
80 85 90 

gta gac gee ate gca aaa get gag cac gta tct gtc gaa gat gtc aaa 821 
Val Asp Ala He Ala Lys Ala Glu His Val Ser Val Glu Asp Val Lys 
95 100 105 

gcg ate att aaa gac tat gag agg gtg ctt gta tgaccagaca gagtgtacaa 874 
Ala He He Lys Asp Tyr Glu Arg Val Leu Val 
110 115 



gcatttgccc 


ggagaatgga 


ttgtggctac 


cgccgttctt 


geaagegcat 


tttatttgaa 


934 


eggataatae 


gacccgattt 


acctgtgcga 


tgegaagatt 


ctccgtcagc 


atcagactgt 


994 


ccgttctaag 


gecttcgata 


aagtagcgtc 


ccatcgaata 


ccaaataacg 


tagattaaga 


1054 


acagttcgcc 


tctctttaaa 


ttegctttte 


ttaaaagaag 


cagaacaacg 


actcccgtaa 


1114 


agctccacag 


cgattcatac 


aaaaaggtag 


gctggtagta 


ttgtccgtca 


atatacattt 


1174 


gattgatgat 


aaaatcaggc 


aggtggaggt 


tttctaaaaa 


cgctcttgag 


accgcctcac 


1234 


cgtgcgcttc 


ctggttcata 


aagtttcccc 


agegtccgat 


cgcctgacca 


ageagaatge 


1294 


ttggagcagc 


gatatcagee 


agcttccaaa 


acgaaagccc 


cttgactttc 


gcataaatga 


1354 


ttc 












1357 



<210> 136 
<211> 118 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 136 

Met Asn Val Glu He Ala He He Ala Leu Leu Val Val Ser He Ala 
15 10 15 



Leu He Ala Phe Ser Tyr Phe Gin Arg Glu Pro He Lys Glu Val Glu 
20 25 30 



Gin Glu Leu Glu Thr Leu Gin Leu Ser Ala Met Gin Glu He Tyr Lys 
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35 



40 



45 



Leu Lys Lys Lys Met Thr Val Leu Glu Glu Glu Leu Leu Asp Ser Asn 
50 55 60 



Val Val Val Arg Arg Pro Asn Ala Gly He Ser Gin His He Ala Lys 
65 70 75 80 



Gin He Leu Ser Lys Tyr Gin Asn Gly Met Ser Val Asp Ala He Ala 
85 90 95 



Lys Ala Glu His Val Ser Val Glu Asp Val Lys Ala He He Lys Asp 
100 105 110 



Tyr Glu Arg Val Leu Val 
115 



<210> 137 

<211> 1297 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (794) 








<400> 137 
aggcaacatc 


gactcgattt 


cgtcactttt cggctacaca 


gtcagcatgt 


caaaagcaaa 


gccgaccaat 


agtgagttca 


tcgcgatggt cgcagacaag 


ctgagactgg 


agcataaggc 


ttcttaaacg 


ttgatatgac 


gcagttttaa cgaagattta 


accgtcgaat 


tttcgacctg 


tttctaacga 


atagtttatc 


gtaattccga tgaatttttc 


gcccatattg 


cgatgaaatt 


gtgctacgat 


ccgaagggtt 


taatacagta tttgaagggc 


ctcgttttta 


taaacgaggc 


cgtttttttg 


cccgcaaatg 


tactgtttgc gatgtaagat 


caaaaaggtg 


aatcatttca 


gcacagtgtg 


tattgtgtaa 


agtcatccta aaagcttatc 


tattgattcc 


gaaatattgt 


aatttgtaca 


ctttttggac 


atacctgcat gttatatgat 


gaaatagaaa 


tgaaataaat 


ggaaaaggag 


ttgttttaaa 


atg aag gtc aat aaa tta tta act ggt acg act 
Met Lys Val Asn Lys Leu Leu Thr Gly Thr Thr 



10 



60 
120 
180 
240 
300 
360 
420 
480 
533 



ctg get gtt ggt tta ctt att tct gca gcg ccg gta ttt get gca teg 581 
Leu Ala Val Gly Leu Leu He Ser Ala Ala Pro Val Phe Ala Ala Ser 
15 20 25 



270 



cat tea tct gag gtg att gca cat ccg act get caa tat ate aat tgt 629 
His Ser Ser Glu Val He Ala His Pro Thr Ala Gin Tyr He Asn Cys 
30 35 40 



cca agt gac ttg cca age tea ttc aaa age agt aaa tea tea aaa tgt 
Pro Ser Asp Leu Pro Ser Ser Phe Lys Ser Ser Lys Ser Ser Lys Cys 
45 50 55 



<210> 138 
<211> 98 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 138 

Met Lys Val Asn Lys Leu Leu Thr Gly Thr Thr Leu Ala Val Gly Leu 
15 10 15 



Leu He Ser Ala Ala Pro Val Phe Ala Ala Ser His Ser Ser Glu Val 
20 25 30 



He Ala His Pro Thr Ala Gin Tyr He Asn Cys Pro Ser Asp Leu Pro 
35 40 45 



677 



gta aaa tea tct tct gga gtt ttc agt aac aaa ttt tct gat age gat 725 
Val Lys Ser Ser Ser Gly Val Phe Ser Asn Lys Phe Ser Asp Ser Asp 
60 65 70 75 

gga aca tgg tat ttc aaa ggg aaa ttt tac agt aat gtt ttt aat act 773 
Gly Thr Trp Tyr Phe Lys Gly Lys Phe Tyr Ser Asn Val Phe Asn Thr 
80 85 90 

tgg gtt ggt ttt tat gaa gga tgaaccaaaa aaggggggct cccccttttt 824 
Trp Val Gly Phe Tyr Glu Gly 
95 



tttgttttcc 


ttttagtatc 


aagtaggaaa 


tagatggegg 


agaatgtaaa 


actcttcgaa 


884 


gagecgatet 


cgagttaaaa 


gtatgaaata 


agcgggtggt 


atgatgatct 


ttacgaaaac 


944 


agatcttege 


tatccggtga 


attttttegg 


gccagggttg 


aggattaacc 


attaeggatt 


1004 


getcategta 


aacagcaatg 


caaaaatagg 


tgcaaactgt 


gacattcatc 


aaggggttaa 


1064 


tateggacaa 


aatcacgctc 


gecgegatgt 


tcccacaatc 


ggagacaatg 


tetggategg 


1124 


geegggggea 


aagctctttg 


gegacattea 


cattgetgae 


ggcatatcaa 


ttggcgcaaa 


1184 


cgccgtggtc 


aacaaatctt 


tcactgagga 


aaatattaca 


atagceggea 


tgcctgccaa 


1244 


aaagattaaa 


gaggegcegt 


caaataaaga 


ccggaagcaa 


gctgttcagc 


ggc 


1297 
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Ser Ser Phe Lys Ser Ser Lys Ser Ser Lys Cys Val Lys Ser Ser Ser 
50 55 60 



Gly Val Phe Ser Asn Lys Phe Ser Asp Ser Asp Gly Thr Trp Tyr Phe 
65 70 75 80 



Lys Gly Lys Phe Tyr Ser Asn Val Phe Asn Thr Trp Val Gly Phe Tyr 
85 90 95 



Glu Gly 



<210> 139 

<211> 1261 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (836) 

<400> 139 



tcattaacat 


tttccggtcc 


gtcccgttta 


tcattttaat 


ggttgcttta 


attccagtga 


60 


caaggctgat 


tgtagggacg 


tcgatcggca 


catcggcagc 


gattgttccc 


ttgacttttt 


120 


atgcggggcc 


ttacatcgct 


agactcgtcg 


agaactctct 


gcttgaagtg 


gatcegggag 


180 


tcattgaagc 


cgctgaagca 


atgggagcga 


ctccgagaca 


gatcatcttc 


aggtttctga 


240 


ttccagaagc 


gctcggttcg 


cttgtgctga 


gttttacggt 


ggcaacggtc 


ggattggtcg 


300 


gggcgtcggc 


gatggctggt 


gcgattggtg 


caggeggtet 


tggggatttg 


gcgatcacat 


360 


acggctatca 


aagatttgac 


acgctgacga 


tgatcatcac 


ggttgcaatt 


ctcgtcatcg 


420 


tagtgcaagg 


attgcagaca 


tccggaaacg 


ttctgtcaaa 


aaaattgaga 


agaagataga 


480 


cagagaggga 


gacggctatt 


atg aaa aaa ttt gca tgt gtt gtg ate ttc ctg 
Met Lys Lys Phe Ala Cys Val Val lie Phe Leu 
15 10 


533 



ctg ctt gcg gca gtg ate gcg ggg tgc gcg gca gac tct gat gcg aaa 581 
Leu Leu Ala Ala Val lie Ala Gly Cys Ala Ala Asp Ser Asp Ala Lys 
15 20 25 

acc att aaa ate ggc ate age gga acg gat acg aga att tgg gac ttt 629 
Thr lie Lys lie Gly lie Ser Gly Thr Asp Thr Arg lie Trp Asp Phe 
30 35 40 

gtg aag aaa aaa gee gaa aaa gaa ggc tta aag ctt gaa ate gtc aaa 677 
Val Lys Lys Lys Ala Glu Lys Glu Gly Leu Lys Leu Glu lie Val Lys 
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45 50 55 

tac tec gac tat gtt cag cca aac cag get ttg gcg age ggc gac att 725 
Tyr Ser Asp Tyr Val Gin Pro Asn Gin Ala Leu Ala Ser Gly Asp lie 
60 65 70 75 

gac cgc caa cgc ttt tea gac gat ate eta ctt tea tgc att caa aaa 773 
Asp Arg Gin Arg Phe Ser Asp Asp lie Leu Leu Ser Cys lie Gin Lys 
80 85 90 

gga acg caa cct tta att ate gee ggt egg cac aac gac ace agg teg 821 
Gly Thr Gin Pro Leu lie lie Ala Gly Arg His Asn Asp Thr Arg Ser 
95 100 105 

999 999 99 a 99 a a 9 a ataaataaac acgggccctt ttggttgata agtccccggc 876 
Gly Gly Gly Gly Arg 
110 



attacaagee 


cgaccattcc 


cattgetgat 


ccgcgttttt 


cctttgggaa 


aatcaataaa 


936 


agcaccgtct 


gcatcaatgg 


catcataatg 


ccggcgccag 


ccgcctgcac 


gacgcgcccc 


996 


geaatcageg 


ceggaaaget 


gaatgacaag 


gegcagatea 


gcgtgccggc 


cgtaaataaa 


1056 


gaeattgecg 


ccatgaacag 


etttctegtt 


gtgaattttt 


caattaaaaa 


ageegtaact 


1116 


ggaatcatga 


tcccattcac 


gagcataaaa 


aeggtegtea 


gecattggge 


aagccccggc 


1176 


gtaatgttta 


agtccctcat 


aateggagge 


agagecctga 


tgaatcccct 


aatgattttg 


1236 


gtaaaaatca 


ttaagttaag 


gtgga 








1261 



<210> 140 
<211> 112 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 140 

Met Lys Lys Phe Ala Cys Val Val lie Phe Leu Leu Leu Ala Ala Val 
15 10 15 



lie Ala Gly Cys Ala Ala Asp Ser Asp Ala Lys Thr lie Lys lie Gly 
20 25 30 



lie Ser Gly Thr Asp Thr Arg lie Trp Asp Phe Val Lys Lys Lys Ala 
35 40 45 



Glu Lys Glu Gly Leu Lys Leu Glu He Val Lys Tyr Ser Asp Tyr Val 
50 55 60 



Gin Pro Asn Gin Ala Leu Ala Ser Gly Asp He Asp Arg Gin Arg Phe 
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65 70 75 80 



Ser Asp Asp He Leu Leu Ser Cys He Gin Lys Gly Thr Gin Pro Leu 
85 90 95 



He He Ala Gly Arg His Asn Asp Thr Arg Ser Gly Gly Gly Gly Arg 
100 105 110 



<210> 141 

<211> 1426 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (507) . . (923) 

<400> 141 

atcgtcaagt ttgcctgcaa tggaaggcaa gaatttcttg gaatattcga tcaccttgcc 60 

gtcaatatcg acaagcgtcg cttttttcac gctcggatgc ttcaaaattt cacggataac 120 

gccgccgtct ccgccgccga ccacaagcac atgctcagga ttcggatgcg taaacagggg 180 

cacgtgcgcc accatttcgt ggtagacaaa ttcatctttt tcagatgtca tgaccatgcc 240 

gtccaaaaac agcatgttgc cgaattcttc agtctcggcc atttcgagct tttgaaaatc 300 

tgtctgctct gtatgtaaag tcctgttgat tttcattgta ataccgaaat ttttcgtttg 360 

cttctctgta taccaaagtc cgctcaaagc gtcatcttcc tttcgtgata agctgtattt 420 

caatctattt ttctcgcctg cggcggcgat tattctgcac tgaagcatcg gcttttgcct 480 

aaggaaaaag tatagaggaa ttgcag gtg att gta aag acg gat cga ttc att 533 

Val He Val Lys Thr Asp Arg Phe He 
1 5 

ttc acg agt cat tec aag tec att ata ttc cca ate gec agt ttt tct 581 
Phe Thr Ser His Ser Lys Ser He lie Phe Pro He Ala Ser Phe Ser 
10 15 20 25 

ttt ata ttg get aag eta age aca gat gtg cat ace tgt gcg ctt ttg 62 9 

Phe He Leu Ala Lys Leu Ser Thr Asp Val His Thr Cys Ala Leu Leu 
30 35 40 

gag gtg tgc tea ttt gca gag cac tea act get caa att gta tat ate 677 
Glu Val Cys Ser Phe Ala Glu His Ser Thr Ala Gin He Val Tyr He 
45 50 55 

etc ccg ccg gaa cag get ttt att gac ctt ttt tct gat ccg acc ggc 725 
Leu Pro Pro Glu Gin Ala Phe He Asp Leu Phe Ser Asp Pro Thr Gly 
60 65 70 
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cgt ttt gtc ttt cac ccc cgt tea tat ccg gga cgc tgc cct tec ccc 773 
Arg Phe Val Phe His Pro Arg Ser Tyr Pro Gly Arg Cys Pro Ser Pro 
75 80 85 

tct ccc gga teg gec ttc teg aaa ttc age gga ttt get tat ttg atg 821 
Ser Pro Gly Ser Ala Phe Ser Lys Phe Ser Gly Phe Ala Tyr Leu Met 
90 95 100 105 

cct atg gtc tct cgc tct cgt ccc tat get gtt gtt tta cgt tac ttc 869 
Pro Met Val Ser Arg Ser Arg Pro Tyr Ala Val Val Leu Arg Tyr Phe 
110 115 120 

aaa tgt ctg ccg ggc tct ccg cgt ccc acg cca cca aac aaa egg ggt 917 
Lys Cys Leu Pro Gly Ser Pro Arg Pro Thr Pro Pro Asn Lys Arg Gly 
125 130 135 

etc ccc tgattttcgt cggctgcccg tetctgettt ttgattaccc cccttctctt 973 
Leu Pro 



attgaagece 


gcctcggctg 


gtttccatcg 


tccgctacgc 


geegcaaatg 


ttatgctttt 


1033 


ctttatctaa 


aggctctacc 


cttagtatct 


aactaacacc 


tgeatgeaca 


gaaateggag 


1093 


tggctttgtg 


catgcaccga 


categgagtg 


ggtctgtgca 


tgcaccgata 


teggagagae 


1153 


tctgtgcatg 


caccgatatc 


ggagtggctc 


tgtgcatgca 


ccgatategg 


agtggctctg 


1213 


tgcatgcacc 


gatateggag 


tggctctgtg 


catgcaccga 


tateggagtg 


gctctcatgc 


1273 


acgtgttgat 


gaatgeggee 


catgtacgtg 


ttgatgaatg 


cggcccatgt 


acgtgttgat 


1333 


gaatgeggee 


catgtacgtg 


ttgatgaatg 


cggccattct 


tatcagggga 


ccccaacggg 


1393 


attcttatca 


ggggacccca 


aegggattet 


tat 






1426 



<210> 142 
<211> 139 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 142 

Val lie Val Lys Thr Asp Arg Phe lie Phe Thr Ser His Ser Lys Ser 
15 10 15 



lie lie Phe Pro lie Ala Ser Phe Ser Phe lie Leu Ala Lys Leu Ser 
20 25 30 



Thr Asp Val His Thr Cys Ala Leu Leu Glu Val Cys Ser Phe Ala Glu 
35 40 45 
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His Ser Thr Ala Gin He Val Tyr He Leu Pro Pro Glu Gin Ala Phe 
50 55 60 



He Asp Leu Phe Ser Asp Pro Thr Gly Arg Phe Val Phe His Pro Arg 
65 70 75 80 



Ser Tyr Pro Gly Arg Cys Pro Ser Pro Ser Pro Gly Ser Ala Phe Ser 
85 90 95 



Lys Phe Ser Gly Phe Ala Tyr Leu Met Pro Met Val Ser Arg Ser Arg 
100 105 110 



Pro Tyr Ala Val Val Leu Arg Tyr Phe Lys Cys Leu Pro Gly Ser Pro 
115 120 125 



Arg Pro Thr Pro Pro Asn Lys Arg Gly Leu Pro 
130 135 



<210> 143 

<211> 1513 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (496) . . (1035) 

<400> 143 

ggaacggccg gcacatatgt gacgggtatt tttatgggcg agaccttttc aggagggcaa 60 

atattctttt tgatcgtgct gttgggaggc attattggca tgaagatgtt tacaaaagag 120 

aacaatgccc agtcaggagg tgatgaatga tgccatggat gtttttagtg atttccggaa 180 

tcgaagaggt tattgccgcc atcgctatga aatatgtaga cggcacaaga aaaaaatggc 240 

cgattatcgt catggtgttg gggtttggct tgtctttttt ctgcctttca aaagcaatgc 300 

agatgctatc agccggtgtt gcatatgccg tatggaccgg aatcggcagc atcggcatta 360 

cggcagtcag tttattttgg tttaaggagc gtattcgtgc tccgcagctc atctcgcttg 420 

gctttattat aatcggggtg atcggcctgc gccttacatc atcttaaatt ttaatttgca 4 80 

ttggaggttg ctgat atg att aat cag ctt aaa ttg cgt ccg ctt gaa aga 531 
Met He Asn Gin Leu Lys Leu Arg Pro Leu Glu Arg 
15 10 

gaa gac ctt ccg ttt gtc cac cgt ctt aac aac gat gcg aaa att atg 579 
Glu Asp Leu Pro Phe Val His Arg Leu Asn Asn Asp Ala Lys He Met 
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15 20 25 

tea tat tgg ttt gaa gaa ccg tac gag act ttt gtt gag ctg cag gat 627 

Ser Tyr Trp Phe Glu Glu Pro Tyr Glu Thr Phe Val Glu Leu Gin Asp 
30 35 40 



tta ttt gac aaa cac att cac gac caa age gag egg cgc ttt ate ata 
Leu Phe Asp Lys His He His Asp Gin Ser Glu Arg Arg Phe He He 
45 50 55 60 



gag age gag ctg cag gat gaa ttt ttc gtc gac ggc tat tat cgt aac 
Glu Ser Glu Leu Gin Asp Glu Phe Phe Val Asp Gly Tyr Tyr Arg Asn 
145 150 155 



geatgetttt 


ttaatttttc 


acacctaatt 


gctctttggc 


tttggcggga 


atategtett 


tgtcaacctc 


ttcccatgac 


ttcacgcctt 


tgttttcaga 


atagaaaagc 


ctcaaaaacg 


cgcctatgcg 


aaggttttta 


tcagctgtga 


attccattgt 


tttttcttga 


ccgtcttcat 


caaaaccggc 


cagttcatat 


ttgaagaegg 


agtattcctc 


gccgtcgtca 


aatttcgacg 


tgtcttcctc 


cccgtttcca 


gtaatgtgaa 


cataatattc 


gtccgtcccc 


acaeggttta 


agttacatcc 


gcttaaaaat 


geggcaaata 


tgatcatcag 


gctgatccat 


ggaatatggg 


tttttcactt 


tttctcctca 


tttatggttt 


ctgtgtaaat 


gataagattc 


attgtctgat 


aaaaaaattg 


aataacgtga 


catgaaca 









675 



gag aaa gag act gag atg ate gga ttg gta gag ctg gtc gaa att gat 723 
Glu Lys Glu Thr Glu Met He Gly Leu Val Glu Leu Val Glu He Asp 
65 70 75 

tat att cac agg egg gcg gag ttt caa ate ata att gat ccc gag cat 771 
Tyr He His Arg Arg Ala Glu Phe Gin He He He Asp Pro Glu His 
80 85 90 

caa ggg aac ggt tat teg tea age gca aca tat ttg gca atg aac tac 819 
Gin Gly Asn Gly Tyr Ser Ser Ser Ala Thr Tyr Leu Ala Met Asn Tyr 
95 100 105 

gca ttt tec gtc ttg aac ttg cac aaa ttg tat ttg ate gtc gac gaa 867 
Ala Phe Ser Val Leu Asn Leu His Lys Leu Tyr Leu He Val Asp Glu 
110 115 120 

gat aat gca aaa gcg att cac ttg tat aaa aag gca ggg ttc act ate 915 
Asp Asn Ala Lys Ala He His Leu Tyr Lys Lys Ala Gly Phe Thr He 
125 130 135 140 



963 



gee att aga atg tgc att ttt cag gat gag ttt tta tea ctt aaa aaa 1011 
Ala He Arg Met Cys He Phe Gin Asp Glu Phe Leu Ser Leu Lys Lys 
160 165 170 

age aaa gag gaa ggc atg cag gga taaataaaag agatggegge gccatctcct 1065 
Ser Lys Glu Glu Gly Met Gin Gly 
175 180 

1125 
1185 
1245 
1305 
1365 
1425 
1485 
1513 
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<210> 144 

<211> 180 

<212> PRT 

<213> Bacillus licheniformis 

<400> 144 

Met lie Asn Gin Leu Lys Leu Arg Pro Leu Glu Arg Glu Asp Leu Pro 
1 5 10 15 



Phe Val His Arg Leu Asn Asn Asp Ala Lys He Met Ser Tyr Trp Phe 
20 25 30 



Glu Glu Pro Tyr Glu Thr Phe Val Glu Leu Gin Asp Leu Phe Asp Lys 
35 40 45 



His He His Asp Gin Ser Glu Arg Arg Phe He He Glu Lys Glu Thr 
50 55 60 



Glu Met lie Gly Leu Val Glu Leu Val Glu He Asp Tyr He His Arg 
65 70 75 80 



Arg Ala Glu Phe Gin He He He Asp Pro Glu His Gin Gly Asn Gly 
85 90 95 



Tyr Ser Ser Ser Ala Thr Tyr Leu Ala Met Asn Tyr Ala Phe Ser Val 
100 105 110 



Leu Asn Leu His Lys Leu Tyr Leu He Val Asp Glu Asp Asn Ala Lys 
115 120 125 



Ala He His Leu Tyr Lys Lys Ala Gly Phe Thr He Glu Ser Glu Leu 
130 135 140 



Gin Asp Glu Phe Phe Val Asp Gly Tyr Tyr Arg Asn Ala lie Arg Met 
145 150 155 160 



Cys lie Phe Gin Asp Glu Phe Leu Ser Leu Lys Lys Ser Lys Glu Glu 
165 170 175 



Gly Met Gin Gly 
180 
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<210> 145 

<211> 1763 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (503) . . (1264) 



<400> 145 

gccgctgacc taagggagca agctcccgtc ggtccgctcg acttgcatgt attaggcacg 60 

ccgccagcgt tcgtcctgag ccaggatcaa actctccatg aaataatgga gcgcagatta 120 

agttcgtcac atcctgtgac aacatctgca tgacctgcat cgtgcaggcc cctgactacg 180 

cacactcaaa tgtgcgattt ataaaaatga attaacaggt acgttttgtc ttgtttagtt 240 
ttcaaagatc atttccgctt cgttcagcgg ctttaataat ataacatcaa gctcacatat 



cgacgaataa caatataaca tgtttattta attccggtca accctctttt taattttttt 



cgt aaa gat ggt cac cag ate ggg agt atg ggc tat get tat aaa aac 
Arg Lys Asp Gly His Gin He Gly Ser Met Gly Tyr Ala Tyr Lys Asn 



279 



300 



ttgtcaataa cttttctcaa aattattttt tggagctttt tcatgtcagc tgtttatcag 360 



420 



cttaagatga attattgtta tgttctattt taaacaagca taggatgaaa acaaagcagc 480 

atggacaagg aggagttttt ct gtg aac cat ttt tat gtg tgg cat ate aaa 532 

Val Asn His Phe Tyr Val Trp His He Lys 
15 10 

egg att aag cag eta ate att att atg ata gee get ttt gcg aca gca 580 
Arg He Lys Gin Leu He He He Met He Ala Ala Phe Ala Thr Ala 
15 20 25 

agt ttt ttt tat gtg caa aac ctg etc cct ctt cct gtg ttt tct aca 628 
Ser Phe Phe Tyr Val Gin Asn Leu Leu Pro Leu Pro Val Phe Ser Thr 
30 35 40 

gaa ggc gga gca aaa gcg gta tat aga gga gat tea gat aca aat gaa 676 
Glu Gly Gly Ala Lys Ala Val Tyr Arg Gly Asp Ser Asp Thr Asn Glu 
45 50 55 

gta gee ctt aca ttt aat ate age tgg gga gat caa aag gca atg ccc 724 
Val Ala Leu Thr Phe Asn He Ser Trp Gly Asp Gin Lys Ala Met Pro 
60 65 70 

att tta gac aca tta aaa gca aac ggt att aaa gac gcg ace ttt ttt 772 
He Leu Asp Thr Leu Lys Ala Asn Gly He Lys Asp Ala Thr Phe Phe 
75 80 85 90 

eta tea get tea tgg gca gag cgc cac ccg gat gtc gta gaa aga ate 82 0 

Leu Ser Ala Ser Trp Ala Glu Arg His Pro Asp Val Val Glu Arg He 
95 100 105 



868 



110 115 120 

tat teg caa atg aag aaa age gag ate aaa aaa gac tta gca aaa gca 916 

Tyr Ser Gin Met Lys Lys Ser Glu He Lys Lys Asp Leu Ala Lys Ala 
125 130 135 

cga cac tec ttt caa aaa etc ggg ctt gac gac ctt acg ctt tta aga 964 

Arg His Ser Phe Gin Lys Leu Gly Leu Asp Asp Leu Thr Leu Leu Arg 
140 145 150 

ccg ccg acc ggc cag ttt aat aaa gac gta etc gat gtt get aaa cag 1012 

Pro Pro Thr Gly Gin Phe Asn Lys Asp Val Leu Asp Val Ala Lys Gin 

155 160 165 170 

tac ggc tac acc gtt gtt cat tat agt att aac teg gat gac tgg acg 1060 

Tyr Gly Tyr Thr Val Val His Tyr Ser He Asn Ser Asp Asp Trp Thr 

175 180 185 

aac ccg ggg gtt caa aag ate gtc caa aac gta aat gga acg gta aac 1108 

Asn Pro Gly Val Gin Lys He Val Gin Asn Val Asn Gly Thr Val Asn 
190 195 200 

gee ggt gac ate gtg etc ttt cac get tea gat tec gee aaa caa aca 1156 

Ala Gly Asp He Val Leu Phe His Ala Ser Asp Ser Ala Lys Gin Thr 
205 210 215 

aaa gaa gee ctg cca gag ate gtg cac cat etc aga age aag ggg etc 12 04 

Lys Glu Ala Leu Pro Glu He Val His His Leu Arg Ser Lys Gly Leu 
220 225 230 

aaa aac gta aca gtc age gaa tta ate gca aat acg gat gca aaa tct 1252 

Lys Asn Val Thr Val Ser Glu Leu He Ala Asn Thr Asp Ala Lys Ser 

235 240 245 250 

tea gaa gta aag tagcagcegg tetaagegeg tgcctgaaat tttggcagca 1304 
Ser Glu Val Lys 



ttaaaagctg aaaagcgttg caggctaata aaggaagcag cattaaatag agccagtcct 1364 

cttcattgac ccttaacgcc gggaaccact ccatcacagt aaaaacaaac attagaaata 1424 

atgeggaaac gaacgttttt ttagaggact gtttttgett tgcataagcg gccgcaatgc 1484 

ctaccgccaa aataaagagc ggcagccaaa tgtacggaat gatggagect ccatcttttt 1544 

caaaaaacag aaagcgcaag taaaccaagt caaacgcgac aaatataatc aaaaacagct 1604 

gaatcgaatt ccacaaagaa tgagatctga aaatttccag tgeaaagegg tgaatcgtta 1664 

agaaaatcac aaatcccatt tgagcaatca cgctaaagat catgccaacc ccgataaacc 1724 

agaaaagaac agacagaatc tccaatacct cgaaggaaa 1763 



<210> 146 
<211> 254 
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<212> PRT 

<213> Bacillus lichenif ormis 
<400> 146 

Val Asn His Phe Tyr Val Trp His lie Lys Arg lie Lys Gin Leu lie 
15 10 15 



lie lie Met lie Ala Ala Phe Ala Thr Ala Ser Phe Phe Tyr Val Gin 
20 25 30 



Asn Leu Leu Pro Leu Pro Val Phe Ser Thr Glu Gly Gly Ala Lys Ala 
35 40 45 



Val Tyr Arg Gly Asp Ser Asp Thr Asn Glu Val Ala Leu Thr Phe Asn 
50 55 60 



lie Ser Trp Gly Asp Gin Lys Ala Met Pro lie Leu Asp Thr Leu Lys 
65 70 75 80 



Ala Asn Gly lie Lys Asp Ala Thr Phe Phe Leu Ser Ala Ser Trp Ala 
85 90 95 



Glu Arg His Pro Asp Val Val Glu Arg He Arg Lys Asp Gly His Gin 
100 105 110 



He Gly Ser Met Gly Tyr Ala Tyr Lys Asn Tyr Ser Gin Met Lys Lys 
115 120 125 



Ser Glu He Lys Lys Asp Leu Ala Lys Ala Arg His Ser Phe Gin Lys 
130 135 140 



Leu Gly Leu Asp Asp Leu Thr Leu Leu Arg Pro Pro Thr Gly Gin Phe 
145 150 155 160 



Asn Lys Asp Val Leu Asp Val Ala Lys Gin Tyr Gly Tyr Thr Val Val 
165 170 175 



His Tyr Ser He Asn Ser Asp Asp Trp Thr Asn Pro Gly Val Gin Lys 
180 185 190 



He Val Gin Asn Val Asn Gly Thr Val Asn Ala Gly Asp He Val Leu 
195 200 205 
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Phe His Ala Ser Asp Ser Ala Lys Gin Thr Lys Glu Ala Leu Pro Glu 
210 215 220 



lie Val His His Leu Arg Ser Lys Gly Leu Lys Asn Val Thr Val Ser 
225 230 235 240 



Glu Leu lie Ala Asn Thr Asp Ala Lys Ser Ser Glu Val Lys 
245 250 



<210> 147 

<211> 1855 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (480) . . (1346) 
<400> 147 

tgtaaacggg aggaggtatt ctggaggaca tgataggtaa gccggggtga tagtcacagt 60 

aaatagggag attataacat agagaagatg cagatcagtg atggggaggg cgaagataac 12 0 

acacgaggaa gacgcggaat aaggaggaac atagtgacgc agggtgaacg gtagggaggg 180 

tggcaaatag tagtatgata tttgaaagac gggtcccgta cgaaatcggt gaaaaacaaa 240 

ggcggaaaaa cgaagtacaa gccgtatgtt tcaaaagcgc tttatgatgc caataagaag 300 

ctggaccgcg ataaagacaa aattgcctgt gagcgctgat atatccaaaa aaagatctct 360 

gccaagggat ctttttttgt ttatcaggaa atttatgaaa attaaagact gctgaaacat 420 

aatcttaaca gtgcgaacct atactttggc aagagaagag caaaagggga gtggatgat 479 

gtg tea get tta ttc aaa aaa ttg atg tta tct tea ttg ate ggg gtt 527 
Val Ser Ala Leu Phe Lys Lys Leu Met Leu Ser Ser Leu lie Gly Val 
1 5 10 15 

tec ate ggg tea gcg ctg ttt gca ccg aat gcg ggt gca caa gag ccg 575 
Ser lie Gly Ser Ala Leu Phe Ala Pro Asn Ala Gly Ala Gin Glu Pro 
20 25 30 

gcg gtg aag cct aaa aaa gtg gat gtc att gca cac aga ggc get teg 623 
Ala Val Lys Pro Lys Lys Val Asp Val He Ala His Arg Gly Ala Ser 
35 40 45 

gga tat gcg ccg gaa aac acg atg get get ttt gat aaa gcg ctt cag 671 
Gly Tyr Ala Pro Glu Asn Thr Met Ala Ala Phe Asp Lys Ala Leu Gin 
50 55 60 

atg aaa gca gat tat ate gag ctg gat gtt caa atg tec aaa gac ggg 719 
Met Lys Ala Asp Tyr He Glu Leu Asp Val Gin Met Ser Lys Asp Gly 
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65 70 75 80 

gag ctt gtc ate att cac gat acg acc gta aac cgt acg aca gat att 767 
Glu Leu Val lie lie His Asp Thr Thr Val Asn Arg Thr Thr Asp lie 
85 90 95 

gac tea gtg ctg ccg gtt gec gta aag gat ttg acg ctt gec gag ctg 815 
Asp Ser Val Leu Pro Val Ala Val Lys Asp Leu Thr Leu Ala Glu Leu 
100 105 110 

cgc aag ctt gat gec ggc age ttc ttc ggt ccg cag ttc gca gga gag 863 
Arg Lys Leu Asp Ala Gly Ser Phe Phe Gly Pro Gin Phe Ala Gly Glu 
115 120 125 

cgc att ccg aca ttt gaa gaa gtg ctt gac egg tat aaa ggg aag gtc 911 
Arg lie Pro Thr Phe Glu Glu Val Leu Asp Arg Tyr Lys Gly Lys Val 
130 135 140 

gga atg ctg ate gaa ttg aaa gag cct gca cgc tat ccg gga ate gaa 959 
Gly Met Leu lie Glu Leu Lys Glu Pro Ala Arg Tyr Pro Gly lie Glu 
145 150 155 160 

gga aaa gtg tea gca gca ttg aaa gag egg aga atg gat aag cct aaa 10 07 

Gly Lys Val Ser Ala Ala Leu Lys Glu Arg Arg Met Asp Lys Pro Lys 
165 170 175 

aac gga aaa ate att gta caa teg ttt gat ttt aac tct gtc tat aaa 1055 
Asn Gly Lys lie lie Val Gin Ser Phe Asp Phe Asn Ser Val Tyr Lys 
180 185 190 

att cat cag ctg ctt cca teg atg ccg aca ggt gtc ttg acg tea aaa 1103 
lie His Gin Leu Leu Pro Ser Met Pro Thr Gly Val Leu Thr Ser Lys 
195 200 205 

gcg gcg gac tta aca gat gca aag ctt aag gaa ttt tec ggc tat gec 1151 
Ala Ala Asp Leu Thr Asp Ala Lys Leu Lys Glu Phe Ser Gly Tyr Ala 
210 215 220 

aaa tac gtg aac gee aac ttg aaa aat gtg gee get gat cct acg ctt 1199 
Lys Tyr Val Asn Ala Asn Leu Lys Asn Val Ala Ala Asp Pro Thr Leu 
225 230 235 240 

gtg ccg aga att cat gcg etc ggc atg aag ata cgc cct tgg acc gtc 1247 
Val Pro Arg He His Ala Leu Gly Met Lys He Arg Pro Trp Thr Val 
245 250 255 

cgc tec cgc gat gaa gtg cct ccg eta ttt agg ccc gcg tgg aac ggg 1295 
Arg Ser Arg Asp Glu Val Pro Pro Leu Phe Arg Pro Ala Trp Asn Gly 
260 265 270 

att gtg aca aac ttt ccc gac tat tgt tec aaa aaa gta egg gag ccc 1343 
He Val Thr Asn Phe Pro Asp Tyr Cys Ser Lys Lys Val Arg Glu Pro 
275 280 285 

caa taaaaaaccc tgaagtttgc tttgaagggc tttttaattt aaaaataaaa 13 96 

Gin 
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atggggctta 


aaacaaaaaa 


ggttaacgtt 


aacgggttta 


tcgttccccc 


cgattttttt 


1456 


tgggacacct 


gggaaaaacg 


ggtataaacc 


tttgggggcc 


ctttttgggg 


gccttaaaaa 


1516 


ttttgaaatt 


tgccccgggg 


gccctccttg 


tggccggagg ggggaaaatt 


ttttttttat 


1576 


tccggggttt 


ttataggggg 


gcaaaatttt 


aaaccccctt 


ttctctcaaa 


aaaaaaaacc 


1636 


cgggggtttt 


tttttttggg 


tactgccgcc 


gatgacctta 


catatgggct 


gaactgcaaa 


1696 


aacaatggaa 


gaggaaaacc 


tgcaggcccg 


catcgtctca 


ttcagcgttg 


atcccgaaaa 


1756 


tgatacgcct 


gaaaaattga 


agaaatttgc 


ggccaactac 


ccgctcagtt 


ttcaaaattg 


1816 


ggacttttta 


accggatact 


cgcaggaaga 


aatcgaaaa 






1855 



<210> 148 
<211> 289 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 148 

Val Ser Ala Leu Phe Lys Lys Leu Met Leu Ser Ser Leu He Gly Val 
15 10 15 



Ser He Gly Ser Ala Leu Phe Ala Pro Asn Ala Gly Ala Gin Glu Pro 
20 25 30 



Ala Val Lys Pro Lys Lys Val Asp Val lie Ala His Arg Gly Ala Ser 
35 40 45 



Gly Tyr Ala Pro Glu Asn Thr Met Ala Ala Phe Asp Lys Ala Leu Gin 
50 55 60 



Met Lys Ala Asp Tyr He Glu Leu Asp Val Gin Met Ser Lys Asp Gly 
65 70 75 80 



Glu Leu Val He He His Asp Thr Thr Val Asn Arg Thr Thr Asp He 
85 90 95 



Asp Ser Val Leu Pro Val Ala Val Lys Asp Leu Thr Leu Ala Glu Leu 
100 105 110 



Arg Lys Leu Asp Ala Gly Ser Phe Phe Gly Pro Gin Phe Ala Gly Glu 
115 120 12 5 
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Arg lie Pro Thr Phe Glu Glu Val Leu Asp Arg Tyr Lys Gly Lys Val 
130 135 140 



Gly Met Leu lie Glu Leu Lys Glu Pro Ala Arg Tyr Pro Gly lie Glu 
145 150 155 160 



Gly Lys Val Ser Ala Ala Leu Lys Glu Arg Arg Met Asp Lys Pro Lys 
165 170 175 



Asn Gly Lys lie lie Val Gin Ser Phe Asp Phe Asn Ser Val Tyr Lys 
180 185 190 



lie His Gin Leu Leu Pro Ser Met Pro Thr Gly Val Leu Thr Ser Lys 
195 200 205 



Ala Ala Asp Leu Thr Asp Ala Lys Leu Lys Glu Phe Ser Gly Tyr Ala 
210 215 220 



Lys Tyr Val Asn Ala Asn Leu Lys Asn Val Ala Ala Asp Pro Thr Leu 
225 230 235 240 



Val Pro Arg lie His Ala Leu Gly Met Lys lie Arg Pro Trp Thr Val 
245 250 255 



Arg Ser Arg Asp Glu Val Pro Pro Leu Phe Arg Pro Ala Trp Asn Gly 
260 265 270 



lie Val Thr Asn Phe Pro Asp Tyr Cys Ser Lys Lys Val Arg Glu Pro 
275 280 285 



Gin 



<210> 149 

<211> 2200 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1697) 

<400> 149 

aaaatacgcg caataaagga gaaagcaatg agcaatatag aagaacttcg tctttttcga 60 



285 



aaagaagata 


ttgaatggct 


gcagacctgg 


tttgaggatg 


cagaggtgaa 


aaggcggctg 


120 


gaagggatgc 


tccctcttga 


cgaatggttc 


aattttgcag 


gcggtaatga 


aaactacegg 


180 


gtatgggcgg 


ctttagagga 


cggcaagcct 


gtcggcgttg 


tcatggttga 


agttgaggag 


240 


gacttgaccg 


ggaacattgc 


ccttttagtc 


gatccgtttt 


tgegeggagg 


gggatatgga 


300 


aaagcgctca 


tcaaaaggac 


gatggcattg 


ccggaaatga 


geeggatcaa 


caaatggttc 


360 


gccggaattg 


aagaggataa 


caagaggtgc 


ttagcgtgct 


tccgatccgt 


egggtattea 


420 


ttggaacacg 


aacagccgga 


cgaagactgc 


tactactctc 


ttatttattt 


cccggaatct 


480 


taaataagga 


gcataagaag 


atg aac ttg ate aaa tgg att ttg ttt tec gtt 
Met Asn Leu lie Lys Trp lie Leu Phe Ser Val 


533 



15 10 

att tea ttc gee ttt ttt cag ccg gca cca gee get eta tta aaa gaa 581 
lie Ser Phe Ala Phe Phe Gin Pro Ala Pro Ala Ala Leu Leu Lys Glu 
15 20 25 

aag gac gac tat act att ctt gtt tat atg att ggt tct gac atg gaa 629 
Lys Asp Asp Tyr Thr lie Leu Val Tyr Met lie Gly Ser Asp Met Glu 
30 35 40 

age gat ttt cat atg gca age gat gac att cag gaa atg atg gat gcg 677 
Ser Asp Phe His Met Ala Ser Asp Asp lie Gin Glu Met Met Asp Ala 
45 50 55 

ggt tea tct tea aac gtc aat gtc gtt ctt cag aca gga gga gca aaa 725 
Gly Ser Ser Ser Asn Val Asn Val Val Leu Gin Thr Gly Gly Ala Lys 
60 65 70 75 

aaa tgg gcg aac ccg teg ate agt cac aag gtg aat cag agg tgg aaa 773 
Lys Trp Ala Asn Pro Ser He Ser His Lys Val Asn Gin Arg Trp Lys 
80 85 90 

gtt gaa cat cag aag ctg gtg ccc etc gaa aat gtc ggg aag aaa aat 821 
Val Glu His Gin Lys Leu Val Pro Leu Glu Asn Val Gly Lys Lys Asn 
95 100 105 



atg gac agt ccc ggc tec gtc aca gat ttt ate aca tgg gga gtc aaa 
Met Asp Ser Pro Gly Ser Val Thr Asp Phe He Thr Trp Gly Val Lys 
110 115 120 



atg aaa ata age gag ctg cag teg gga ate aaa acg gee tat gaa cat 
Met Lys He Ser Glu Leu Gin Ser Gly He Lys Thr Ala Tyr Glu His 
160 165 170 



286 



869 



aca tat ccg get aaa aaa tat gta ttg ate ttt tgg ggg cat ggg ctt 917 

Thr Tyr Pro Ala Lys Lys Tyr Val Leu He Phe Trp Gly His Gly Leu 
125 130 135 

ggc tea gtt gac ggc tac ggg gga gac gaa aac ttc ggc aat aag aaa 965 

Gly Ser Val Asp Gly Tyr Gly Gly Asp Glu Asn Phe Gly Asn Lys Lys 

140 145 150 155 



1013 



acg aag caa aag ttt gat tta ate ggt ttt gac aac tgc aaa atg gec 1061 
Thr Lys Gin Lys Phe Asp Leu lie Gly Phe Asp Asn Cys Lys Met Ala 
175 180 185 

ggg att gaa acg gca tat gec ttg agg gat tat ggt aag tac atg ctg 1109 
Gly lie Glu Thr Ala Tyr Ala Leu Arg Asp Tyr Gly Lys Tyr Met Leu 
190 195 200 

get tea gtc gac tat acg aat caa aac ggc tgg gat tat aaa agg gcg 1157 
Ala Ser Val Asp Tyr Thr Asn Gin Asn Gly Trp Asp Tyr Lys Arg Ala 
205 210 215 

ctg cag tct gta caa gac gac cct tea ate gat ccg aaa gag ctt ggc 1205 
Leu Gin Ser Val Gin Asp Asp Pro Ser lie Asp Pro Lys Glu Leu Gly 
220 225 230 235 

agg gaa ate get gca ggc tac gta cag cag tea aaa gaa aac ggt gaa 1253 
Arg Glu lie Ala Ala Gly Tyr Val Gin Gin Ser Lys Glu Asn Gly Glu 
240 245 250 

aca gaa gac ctg cag cag tct tta att caa ttg aac cgt gtc aaa gac 1301 
Thr Glu Asp Leu Gin Gin Ser Leu lie Gin Leu Asn Arg Val Lys Asp 
255 260 265 

get gtc gat gee etc gac aga ttg age gta aac atg aac ctg gca ttg 1349 
Ala Val Asp Ala Leu Asp Arg Leu Ser Val Asn Met Asn Leu Ala Leu 
270 275 280 

aaa gag cct gac gga aag cgc ctg etc cac tac gcg cgt etc get get 13 97 

Lys Glu Pro Asp Gly Lys Arg Leu Leu His Tyr Ala Arg Leu Ala Ala 
285 290 295 

gaa gat tat gca gat gaa teg gat atg gtt gat ttg gcg gat ttg tea 1445 
Glu Asp Tyr Ala Asp Glu Ser Asp Met Val Asp Leu Ala Asp Leu Ser 
300 305 310 315 

age ttg ate ggt cag cag ate gga gec gag aaa gaa gca aaa gag gtc 14 93 

Ser Leu lie Gly Gin Gin lie Gly Ala Glu Lys Glu Ala Lys Glu Val 
320 325 330 

gta aaa tec gtc aag aag get gtc ate atg aac ate aaa tct ccg gag 1541 
Val Lys Ser Val Lys Lys Ala Val lie Met Asn lie Lys Ser Pro Glu 
335 340 345 

cat cca aga gga age ggc atg tec gtt tat tat ccg gee aga gac aac 1589 
His Pro Arg Gly Ser Gly Met Ser Val Tyr Tyr Pro Ala Arg Asp Asn 
350 355 360 

cat aag egg ttt gcg gaa aaa teg aaa ata tac cgc ctg ctt gac ttc 1637 
His Lys Arg Phe Ala Glu Lys Ser Lys lie Tyr Arg Leu Leu Asp Phe 
365 370 375 

age age egg tat caa aca ttc ate aaa gat tac teg cat tea aca ttt 1685 
Ser Ser Arg Tyr Gin Thr Phe lie Lys Asp Tyr Ser His Ser Thr Phe 
380 385 390 395 
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aac ttt gat eta tagttgcgtt taacagcaaa aaagegcegg eggaaaaace 1737 
Asn Phe Asp Leu 



ggcacttttt 


ttateggetc 


atgtgcttcc 


ggatcaatgg 


aagtcegtag 


atgatgaaag 


1797 


eggegacatg 


ggegatgaca 


acgttgagaa 


taaagagtgc 


gatcatgaga 


gagtgtcctg 


1857 


taggagaaag 


gctgctggtc 


atatagaaaa 


agaagaatac 


ccacattaaa 


atgatgggcg 


1917 


gaatagaaga 


aattgegace 


tttttgttgt 


ccagccataa 


aaataaagga 


gtggcgcttg 


1977 


caatcagcaa 


gtaagcgaaa 


aacatatcca 


tgcgttttca 


gcccctttcg 


ataatgatag 


2037 


cgctgtcaaa 


aaaagcggaa 


tgaaacatca 


attgtgtcta 


attggagaat 


attttgtgaa 


2097 


cattctgtta 


catttattat 


accacgttct 


tcgaaaaatg 


atacatactg 


gaaagcattt 


2157 


tccgctccaa 


ctatcggctc 


aattttcacg 


gtgattcagt 


tag 




2200 



<210> 150 
<211> 399 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 150 

Met Asn Leu lie Lys Trp lie Leu Phe Ser Val lie Ser Phe Ala Phe 
15 10 15 



Phe Gin Pro Ala Pro Ala Ala Leu Leu Lys Glu Lys Asp Asp Tyr Thr 
20 25 30 



lie Leu Val Tyr Met lie Gly Ser Asp Met Glu Ser Asp Phe His Met 
35 40 45 



Ala Ser Asp Asp lie Gin Glu Met Met Asp Ala Gly Ser Ser Ser Asn 
50 55 60 



Val Asn Val Val Leu Gin Thr Gly Gly Ala Lys Lys Trp Ala Asn Pro 
65 70 75 80 



Ser lie Ser His Lys Val Asn Gin Arg Trp Lys Val Glu His Gin Lys 
85 90 95 



Leu Val Pro Leu Glu Asn Val Gly Lys Lys Asn Met Asp Ser Pro Gly 
100 105 110 



Ser Val Thr Asp Phe lie Thr Trp Gly Val Lys Thr Tyr Pro Ala Lys 
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115 



120 



125 



Lys Tyr Val Leu lie Phe Trp Gly His Gly Leu Gly Ser Val Asp Gly 
130 135 140 



Tyr Gly Gly Asp Glu Asn Phe Gly Asn Lys Lys Met Lys lie Ser Glu 
145 150 155 160 



Leu Gin Ser Gly lie Lys Thr Ala Tyr Glu His Thr Lys Gin Lys Phe 
165 170 175 



Asp Leu lie Gly Phe Asp Asn Cys Lys Met Ala Gly lie Glu Thr Ala 
180 185 190 



Tyr Ala Leu Arg Asp Tyr Gly Lys Tyr Met Leu Ala Ser Val Asp Tyr 
195 200 205 



Thr Asn Gin Asn Gly Trp Asp Tyr Lys Arg Ala Leu Gin Ser Val Gin 
210 215 220 



Asp Asp Pro Ser lie Asp Pro Lys Glu Leu Gly Arg Glu lie Ala Ala 
225 230 235 240 



Gly Tyr Val Gin Gin Ser Lys Glu Asn Gly Glu Thr Glu Asp Leu Gin 
245 250 255 



Gin Ser Leu He Gin Leu Asn Arg Val Lys Asp Ala Val Asp Ala Leu 
260 265 270 



Asp Arg Leu Ser Val Asn Met Asn Leu Ala Leu Lys Glu Pro Asp Gly 
275 280 285 



Lys Arg Leu Leu His Tyr Ala Arg Leu Ala Ala Glu Asp Tyr Ala Asp 
290 295 300 



Glu Ser Asp Met Val Asp Leu Ala Asp Leu Ser Ser Leu He Gly Gin 
305 310 315 320 



Gin He Gly Ala Glu Lys Glu Ala Lys Glu Val Val Lys Ser Val Lys 
325 330 335 



Lys Ala Val He Met Asn He Lys Ser Pro Glu His Pro Arg Gly Ser 
340 345 350 
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Gly Met Ser Val Tyr Tyr Pro Ala Arg Asp Asn His Lys Arg Phe Ala 
355 ' 360 365 



Glu Lys Ser Lys lie Tyr Arg Leu Leu Asp Phe Ser Ser Arg Tyr Gin 
370 375 380 



Thr Phe lie Lys Asp Tyr Ser His Ser Thr Phe Asn Phe Asp Leu 
385 390 395 



<210> 151 

<211> 1170 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (674) 












<400> 151 
tggctctatc 


cggacagcat 


ccgcatcaag gtcgcgcttg 


aegaeggega 


gattaceggg 


60 


tttaatgcaa 


aggatttctt 


aatctcccat 


aaaaaaagag 


acttgecgaa 


gcccaaacta 


120 


acgcctgaaa 


aagcgaaagc 


aagcctgaat 


cccaacgtaa 


aagttcagga 


gacgcgcctt 


180 


gctttagtca 


cgaacgagct 


ttcgcaagaa 


gtgetctget 


acgaaattct 


eggcacgatt 


240 


gaaaacgata 


cattccgcat 


gttcatcaat 


gecaatgacg 


geaeggaaga 


gaaggttcag 


300 


aaaatgaaaa 


gcgcagaacc 


gatatacaac 


gacttgtaaa 


aacgatagat 


caaagggaaa 


360 


aggcgataac 


atgccttttc 


ctttttagca 


ttcggaataa 


ttcgccctaa 


acatttccat 


420 


actgaacata 


tgggcggaac 


gtccgccggt 


aaattgaaaa 


tgcccggggc 


cataaatttt 


480 


ccgggcagcg 


gaggaataat 


atg aaa aca ate gaa egg tta tta \ 
Met Lys Thr lie Glu Arg Leu Leu ] 


ttt aag ata 
Phe Lys lie 


533 



15 10 

etc gtc gta cag acg gtc att tta ate age gtg cag ctt ctt ttt cat 581 
Leu Val Val Gin Thr Val He Leu He Ser Val Gin Leu Leu Phe His 
15 20 25 

ttc tec aag get gag cct tat ctg tea aag gtc gtg cag tat gaa ggc 62 9 

Phe Ser Lys Ala Glu Pro Tyr Leu Ser Lys Val Val Gin Tyr Glu Gly 
30 35 40 

gtg aac aac atg aaa ate ggc gaa tgg ate gag aca ttt aag ccg 674 
Val Asn Asn Met Lys He Gly Glu Trp He Glu Thr Phe Lys Pro 
45 50 55 
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taattcacgc taaaatctcc cctttttcgc ctaatacatg atacaatcct ataaggagta 734 

ccagatagca aggagaggaa ttatggaaaa gaaattatgc attgcaatag acggccctgc 794 

ggcagccgga aaaagcaccg tggcgaaaat cgtggccaga aaaaagtcgt atatttatat 854 

tgatacgggt gccatgtaca gggcgattac gtatctagcg ctggaaaagg gcgttgattt 914 

aaacgacgaa gcggcgctga cggccttgtt aaaagaatct gccatcgatc tcacggtttc 974 

gcctgaagga gagcagaagg tttatatcgc aggcgaagat gtaacagagg cgatccgcac 1034 

ggatagcgtg agcaaccaag tctccatcgt cgccaaatac gccgggatcc gcgaagaaat 1094 

gacgaaaagg cagcagcagc tggctgaaaa aggcggagtc gtcatggacg gccgcgacat 1154 

cggaacccac gttctc 1170 



<210> 152 
<211> 58 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 152 

Met Lys Thr lie Glu Arg Leu Leu Phe Lys lie Leu Val Val Gin Thr 
15 10 15 



Val lie Leu lie Ser Val Gin Leu Leu Phe His Phe Ser Lys Ala Glu 
20 25 30 



Pro Tyr Leu Ser Lys Val Val Gin Tyr Glu Gly Val Asn Asn Met Lys 
35 40 45 



lie Gly Glu Trp lie Glu Thr Phe Lys Pro 
50 55 



<210> 153 

<211> 1435 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (932) 

<400> 153 

tatcgtcttt gtcaacctct tcccatgact tcacgccttt gttttcagaa tagaaaagcc 60 
tcaaaaacgc gcctatgcga aggtttttat cagctgtgaa ttccattgtt ttttcttgac 120 
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cgtcttcatc 


aaaaccggcc 


agttcatatt 


tgaagacgga 


gtattcctcg 


ccgtcgtcaa 


180 


atttcgacgt 


gtcttcctcc 


ccgtttccag 


taatgtgaac 


ataatattcg 


tccgtcccca 


240 


cacggtttaa 


gttacatccg 


cttaaaaatg 


cggcaaatat 


gatcatcagg 


ctgatccatg 


300 


gaatatgggt 


ttttcacttt 


ttctcctcat 


ttatggtttc 


tgtgtaaatg 


ataagattca 


360 


ttgtctgata 


aaaaaattga 


ataacgtgac 


atgaacatta 


cacttttgta 


agggatcgtt 


420 


ttagcacacg 


caggcaaatt 


aaatttcaat 


atccttttta 


ttcaataaag 


tttataatat 


480 



ggaaaaaagg aggggcgcca atg aaa aaa ate gta tgt ttg atg gtg ttt tea 533 

Met Lys Lys lie Val Cys Leu Met Val Phe Ser 
1 5 10 

ate atg acg gec ttc ggt att cac ate cag cct get gaa get gcg gtt 581 
lie Met Thr Ala Phe Gly lie His lie Gin Pro Ala Glu Ala Ala Val 
15 20 25 

ata aaa gat gag aaa aag atg ace atg aca atg act gaa gat cat gtg 62 9 

He Lys Asp Glu Lys Lys Met Thr Met Thr Met Thr Glu Asp His Val 
30 35 40 

gga ttt ttt atg gcg gac age ace aat gta aat tac tac ccg aca tgg 677 
Gly Phe Phe Met Ala Asp Ser Thr Asn Val Asn Tyr Tyr Pro Thr Trp 
45 50 55 

ctg tat tac aag ctt acg att ttt aac gcg gaa ggc tgc aca etc aac 725 
Leu Tyr Tyr Lys Leu Thr He Phe Asn Ala Glu Gly Cys Thr Leu Asn 
60 65 70 75 

ate aag ctg cag aga ate acg tta aca gga cat gcg gtc act tta age 773 
He Lys Leu Gin Arg He Thr Leu Thr Gly His Ala Val Thr Leu Ser 
80 85 90 

gag aaa gag tat acg gga aat cat ctt cat tta agt get gca gat aaa 821 
Glu Lys Glu Tyr Thr Gly Asn His Leu His Leu Ser Ala Ala Asp Lys 
95 100 105 

gtg age ggg teg ccg cac cga aat cat ttc ttg gat ate aca aaa gtg 869 
Val Ser Gly Ser Pro His Arg Asn His Phe Leu Asp He Thr Lys Val 
110 115 120 

teg ggg tgc ggg gat gtt gga ate aca ggt ttt tac ggc ttt gag cac 917 
Ser Gly Cys Gly Asp Val Gly He Thr Gly Phe Tyr Gly Phe Glu His 
125 130 135 

caa atg ccg ggc tac taattgatat agaaagegeg ggaggggact tttccagagt 972 

Gin Met Pro Gly Tyr 

140 

ccttttttca tatcatcgea aaaaatgeta aatatcagga gaaaaaacaa aegctgettt 1032 

tattgagagg cgccatcctc ttgetgetat gttctgegge tggttatgct ctttatcagc 1092 

atgttgccgg aggceggaat gaacaggcag gcgccgtcct tcatcagcag gcattacatt 1152 
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ttaaattatc 


gactttagag 


ggcggtgaca 


tcgaactgaa 


aaaatgacgg 


ggaaaggcgg 


1212 


tgcttgtcaa 


cttttggggg 


gctttttgta 


caccgtgcaa 


agaggagatg 


cccgtcatgc 


1272 


aaaaagctta 


tgaccgtttt 


aaaggagacg 


gttttgaaat 


catcgctgtc 


aatgtgcgtg 


1332 


aatcgaaagg 


tgcggtaaag 


agctttgtcg 


accgccatgg 


cttaactttt 


ccggtcgctt 


1392 


tggatcaatc 


ggctgaagtt 


taccgttctt 


gggaaatgta 


tta 




1435 



<210> 154 
<211> 144 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 154 

Met Lys Lys He Val Cys Leu Met Val Phe Ser He Met Thr Ala Phe 
15 10 15 



Gly He His He Gin Pro Ala Glu Ala Ala Val He Lys Asp Glu Lys 
20 25 30 



Lys Met Thr Met Thr Met Thr Glu Asp His Val Gly Phe Phe Met Ala 
35 40 45 



Asp Ser Thr Asn Val Asn Tyr Tyr Pro Thr Trp Leu Tyr Tyr Lys Leu 
50 55 60 



Thr He Phe Asn Ala Glu Gly Cys Thr Leu Asn He Lys Leu Gin Arg 
65 70 75 80 



He Thr Leu Thr Gly His Ala Val Thr Leu Ser Glu Lys Glu Tyr Thr 
85 90 95 



Gly Asn His Leu His Leu Ser Ala Ala Asp Lys Val Ser Gly Ser Pro 
100 105 110 



His Arg Asn His Phe Leu Asp He Thr Lys Val Ser Gly Cys Gly Asp 
115 120 125 



Val Gly He Thr Gly Phe Tyr Gly Phe Glu His Gin Met Pro Gly Tyr 
130 135 140 



<210> 155 
<211> 1768 
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<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1265) 

<400> 155 

gcgtttcgcg atatcaatct cgactacatc aaagtcccgg tggatgcctc agaaaagatg 60 

aacgatcaat tgatggacaa attggagcca tatccatatg atcagctgaa agattttaaa 120 

acggcctatt tggcaggcta catcgctgaa aaatataatt acgatgatga agagcttttt 180 

ccgcgggcga aaagcaaaat cagcggctac atcgagtcat atatcgattc caccctgtcc 240 

gggtacagct cagtcgatgt gaaaacgaaa cacgtcgata cacaaaaagt gaaaagcttg 300 

tatgtgcttt tgcccgtctg gatggtcaat tacaactaca aacaaaagga ttacatcttt 360 

gccatgaacg gacaaacggg aaaagtcgtc ggcaagccgc cgatcagctc atttaaagaa 420 

aaaatgtggt tcagcgggct ggccgtctcc atatttgcac tctggaaaat cattgctgct 480 

gtaatgggag gcggggcgtg atg aga agt tta ttg aga age gcg atg ate tta 53 3 

Met Arg Ser Leu Leu Arg Ser Ala Met lie Leu 
15 10 

tgt atg att ttc ctt gtc ttc ate cct ata gee tec ggt gcg gca gee 581 
Cys Met He Phe Leu Val Phe He Pro He Ala Ser Gly Ala Ala Ala 
15 20 25 

tct gaa cag aag egg ttt gtt tat gat gaa gee ggg ctt ctg ace aaa 629 
Ser Glu Gin Lys Arg Phe Val Tyr Asp Glu Ala Gly Leu Leu Thr Lys 
30 35 40 

cag gaa ate gag aag ctg gaa acg ctg gca gee aaa ttg ggc gee gaa 677 
Gin Glu He Glu Lys Leu Glu Thr Leu Ala Ala Lys Leu Gly Ala Glu 
45 50 55 

egg gag ace gac ttt ate att gtg acg ace aat gat aca aac ggc cgc 725 
Arg Glu Thr Asp Phe He He Val Thr Thr Asn Asp Thr Asn Gly Arg 
60 65 70 75 

gat gta aag aaa tat gcg gag gac ttc tat gac gaa aaa gcg ccc ggc 773 
Asp Val Lys Lys Tyr Ala Glu Asp Phe Tyr Asp Glu Lys Ala Pro Gly 
80 85 90 

tac cag aag aag cac gga aat gca gee gta tta acg gta gat atg gag 821 
Tyr Gin Lys Lys His Gly Asn Ala Ala Val Leu Thr Val Asp Met Glu 
95 100 105 

cat aga gaa gtc tat ctt gee ggc ttt aaa aag get gaa gaa tat ttg 869 
His Arg Glu Val Tyr Leu Ala Gly Phe Lys Lys Ala Glu Glu Tyr Leu 
110 115 120 
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aat gac gcc agg ctg gac aaa att aga gaa aaa ate acg ccg gat ata 917 
Asn Asp Ala Arg Leu Asp Lys lie Arg Glu Lys lie Thr Pro Asp lie 
125 130 135 

tec gac aag cat tat gag gcc gca ttc gaa atg ttt atg aag gcg gcg 965 
Ser Asp Lys His Tyr Glu Ala Ala Phe Glu Met Phe Met Lys Ala Ala 
140 145 150 155 

cat gat gat atg gag aag aaa ccg tgg gcg gac age ate ttt ttt aag 1013 
His Asp Asp Met Glu Lys Lys Pro Trp Ala Asp Ser lie Phe Phe Lys 
160 165 170 

acg tgg ttt caa ttg ctt gtt teg gca gtc ate gcg gga att gcc gtc 1061 
Thr Trp Phe Gin Leu Leu Val Ser Ala Val He Ala Gly He Ala Val 
175 180 185 

gcc att atg aaa tac aat tea ggc ggc aaa gtg aca gta agt gca age 1109 
Ala He Met Lys Tyr Asn Ser Gly Gly Lys Val Thr Val Ser Ala Ser 
190 195 200 

act tat atg aac ggt gat acg tec gga gtg ate aga aat aat gac gaa 1157 
Thr Tyr Met Asn Gly Asp Thr Ser Gly Val He Arg Asn Asn Asp Glu 
205 210 215 

tac ate aga acg ace gtc aca aaa cag aga aaa ccg tec aat aat aaa 1205 
Tyr He Arg Thr Thr Val Thr Lys Gin Arg Lys Pro Ser Asn Asn Lys 
220 225 230 235 

age tea ggc ggc gga acg acg age gga ggc cat teg cac age ggc age 1253 
Ser Ser Gly Gly Gly Thr Thr Ser Gly Gly His Ser His Ser Gly Ser 
240 245 250 

egg gga age ttt tagaaaggga aaggaagagc ttaaatggtg ttttttagaa 13 05 
Arg Gly Ser Phe 
255 

ateaatttge aaatgtagta gagtgggatg aatttcgega tgatatgatt ttctataaat 1365 

ggaacaaccg cgaaatcaaa aaggggagee ggctgatcat tcgccccggt caggatgecg 1425 

tctttttaaa caaeggaaaa attgaaggca ttttccagga tgagggegae tatgatattg 1485 

aatccgaaat tattcctttt ttatccactt taaaaggttt taaatttggc tttaacagcg 1545 

ggatgegege cgaagtcctg tttgtcaaca cgaaggaatt tacegtcaag tgggggacga 1605 

agaatgecat caatatcccg getgeaggae ttcegggegg catgccgatc agggegaacg 1665 

gaagatttaa ctttaaggtg aatgattatg tegcattaat cgataaaatt gccggtgtga 1725 

aagatcagta tgttgtggaa gatatcaaaa tacggatcac ate 1768 



<210> 156 

<211> 255 

<212> PRT 

<213> Bacillus lichenif ormis 
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<400> 156 

Met Arg Ser Leu Leu Arg Ser Ala Met He Leu Cys Met He Phe Leu 
15 10 15 



Val Phe He Pro He Ala Ser Gly Ala Ala Ala Ser Glu Gin Lys Arg 
20 25 30 



Phe Val Tyr Asp Glu Ala Gly Leu Leu Thr Lys Gin Glu He Glu Lys 
35 40 45 



Leu Glu Thr Leu Ala Ala Lys Leu Gly Ala Glu Arg Glu Thr Asp Phe 
50 55 60 



He He Val Thr Thr Asn Asp Thr Asn Gly Arg Asp Val Lys Lys Tyr 
65 70 75 80 



Ala Glu Asp Phe Tyr Asp Glu Lys Ala Pro Gly Tyr Gin Lys Lys His 
85 90 95 



Gly Asn Ala Ala Val Leu Thr Val Asp Met Glu His Arg Glu Val Tyr 
100 105 110 



Leu Ala Gly Phe Lys Lys Ala Glu Glu Tyr Leu Asn Asp Ala Arg Leu 
115 120 125 



Asp Lys He Arg Glu Lys He Thr Pro Asp He Ser Asp Lys His Tyr 
130 135 140 



Glu Ala Ala Phe Glu Met Phe Met Lys Ala Ala His Asp Asp Met Glu 
145 150 155 160 



Lys Lys Pro Trp Ala Asp Ser He Phe Phe Lys Thr Trp Phe Gin Leu 
165 170 175 



Leu Val Ser Ala Val He Ala Gly He Ala Val Ala He Met Lys Tyr 
180 185 190 



Asn Ser Gly Gly Lys Val Thr Val Ser Ala Ser Thr Tyr Met Asn Gly 
195 200 205 



Asp Thr Ser Gly Val He Arg Asn Asn Asp Glu Tyr He Arg Thr Thr 
210 215 220 
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Val Thr Lys Gin Arg Lys Pro Ser Asn Asn Lys Ser Ser Gly Gly Gly 
225 230 235 240 



Thr Thr Ser Gly Gly His Ser His Ser Gly Ser Arg Gly Ser Phe 
245 250 255 



<210> 157 

<211> 1688 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1652) 

<400> 157 

gatgtcctca gcaacttgag aaaactggcg gtttactgtg aagaagggct tgcggcctgc 60 

cgaatcaggc tgcagcagga tccttttcag gaggctgcag ccgaaaggac gctctatcag 120 

gtctatcatc gatgcataga agaatttttt acaccgaaaa aagatacttg gtacgaagac 180 

agcagagcgg cctacacggg aaaaaacgcc atttgctttc acgaaccagc gccggcctca 240 

ttaaaaaatt tgatggcttc gcttgaaaca ggatatcaat cgatgagaga agaattggaa 300 

tactatgcga ctgactatcg aatgaagatg gttcagccga gatcatagct taaatgaacc 360 

gtgagccgga actccccctt tcatgaaagg ggggttttta tcttgcttta gatttttctc 420 

gggaaatcat ccaattggtg ttcataacaa aaagacaagc gcataaactt gtacaaacaa 480 

ccacaaggac gtgagaaaaa atg cgc ttt ttt eta aaa caa gcg gca gca gec 533 

Met Arg Phe Phe Leu Lys Gin Ala Ala Ala Ala 
1 5 10 

ate atg ata tgc tct ctt tta tgc tct tea tac gaa ace get caa gca 581 
lie Met lie Cys Ser Leu Leu Cys Ser Ser Tyr Glu Thr Ala Gin Ala 
15 20 25 

cag ccc tec ctt cat ate age gca aaa age gcg att gtc atg gac ggg 629 
Gin Pro Ser Leu His lie Ser Ala Lys Ser Ala lie Val Met Asp Gly 
30 35 40 

caa tec gga egg gtt ttg ttt gca aag gat gag cat gaa aaa egg cgc 677 
Gin Ser Gly Arg Val Leu Phe Ala Lys Asp Glu His Glu Lys Arg Arg 
45 * 50 55 

att gca age att acg aag att atg aca gee att ttg gee gtg gaa teg 725 
lie Ala Ser lie Thr Lys lie Met Thr Ala lie Leu Ala Val Glu Ser 
60 65 70 75 
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f 



ggc aaa ttg gat gag acg gtc acg gtc age gac aga gcg gtc agg aca 773 
Gly Lys Leu Asp Glu Thr Val Thr Val Ser Asp Arg Ala Val Arg Thr 
80 85 90 

gag gga tea teg ate tat tta aca age ggg caa aag gtg aag ctg aag 821 
Glu Gly Ser Ser lie Tyr Leu Thr Ser Gly Gin Lys Val Lys Leu Lys 
95 100 105 

gac ctt gtt tac ggt ttg atg ctg aga teg gga aat gat gca gee gtt 869 
Asp Leu Val Tyr Gly Leu Met Leu Arg Ser Gly Asn Asp Ala Ala Val 
110 115 12 0 

gcg att gec gaa cat gtg ggc gga age ctg gaa ggc ttt gtc tac atg 917 
Ala He Ala Glu His Val Gly Gly Ser Leu Glu Gly Phe Val Tyr Met 
125 130 135 

atg aat caa aaa gcg gec gag etc ggc atg gaa aac acc ctg ttc cgc 965 
Met Asn Gin Lys Ala Ala Glu Leu Gly Met Glu Asn Thr Leu Phe Arg 
140 145 150 155 

aat ccg cac gga ctt gat gac cac cct gat cac tat tec teg gee tat 1013 
Asn Pro His Gly Leu Asp Asp His Pro Asp His Tyr Ser Ser Ala Tyr 
160 165 170 

gat atg gcg ctt tta aca aaa tat gcg atg age aat gaa acg tac aaa 1061 
Asp Met Ala Leu Leu Thr Lys Tyr Ala Met Ser Asn Glu Thr Tyr Lys 
175 180 185 

aaa ate gec gga acg aaa cgc tat aaa gca gaa acg atg caa ggc ate 1109 
Lys He Ala Gly Thr Lys Arg Tyr Lys Ala Glu Thr Met Gin Gly He 
190 195 200 

tgg gag aat aaa aac aag ctt tta aca ggg ctt tac aaa tac agt aca 1157 
Trp Glu Asn Lys Asn Lys Leu Leu Thr Gly Leu Tyr Lys Tyr Ser Thr 
205 210 t 215 

ggc ggg aag acg gga tat aca agg ctt gca aag egg acg etc gtc tec 12 05 

Gly Gly Lys Thr Gly Tyr Thr Arg Leu Ala Lys Arg Thr Leu Val Ser 
220 225 230 235 

att tea teg aaa gac gga acc gat ttg ate gec gtc aca ate aat gec 1253 
He Ser Ser Lys Asp Gly Thr Asp Leu He Ala Val Thr He Asn Ala 
240 245 250 

cct gac gac tgg aat gat cat atg aac atg ttc aac tat gta ttc ggc 1301 
Pro Asp Asp Trp Asn Asp His Met Asn Met Phe Asn Tyr Val Phe Gly 
255 260 265 

cag tac aaa aca tat ate ate gee aaa aaa ggc gag att ccg aaa tta 1349 
Gin Tyr Lys Thr Tyr He He Ala Lys Lys Gly Glu He Pro Lys Leu 
270 275 280 

aaa gac tct ttt tac gga cat aca get ttt att aaa egg gat gtc aca 1397 
Lys Asp Ser Phe Tyr Gly His Thr Ala Phe He Lys Arg Asp Val Thr 
285 290 295 

tat ctt tta aac gaa gag gaa aaa gaa gat gtg aag gtt gat ate gag 1445 
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Tyr Leu Leu Asn Glu Glu Glu Lys Glu Asp Val Lys Val Asp lie Glu 
300 305 310 315 

ctt ctt gaa ccg aaa aaa tea tgg cgt aaa aac aaa aaa gaa ate ccg 1493 
Leu Leu Glu Pro Lys Lys Ser Trp Arg Lys Asn Lys Lys Glu lie Pro 
320 325 330 

gac ate ate gga gaa atg aac gtc atg ttc gac gga aaa acg att gca 1541 
Asp He He Gly Glu Met Asn Val Met Phe Asp Gly Lys Thr He Ala 
335 340 345 

age gta ccg ate tat tat gaa aac gag cga aac aaa aat ccg aaa aaa 1589 
Ser Val Pro He Tyr Tyr Glu Asn Glu Arg Asn Lys Asn Pro Lys Lys 
350 355 360 

teg ttt ttc gag ace ttt caa tec gta ttc caa aaa gcg gcg ggc ggt 1637 
Ser Phe Phe Glu Thr Phe Gin Ser Val Phe Gin Lys Ala Ala Gly Gly 
365 370 375 

tea tea tgg tea ata taatctgggt eggcttaacg gtgatcggta tggtgt 1688 

Ser Ser Trp Ser He 
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<210> 158 

<211> 384 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 158 

Met Arg Phe Phe Leu Lys Gin Ala Ala Ala Ala He Met He Cys Ser 
1 5 10 15 



Leu Leu Cys Ser Ser Tyr Glu Thr Ala Gin Ala Gin Pro Ser Leu His 
20 25 30 



He Ser Ala Lys Ser Ala He Val Met Asp Gly Gin Ser Gly Arg Val 
35 40 45 



Leu Phe Ala Lys Asp Glu His Glu Lys Arg Arg He Ala Ser He Thr 
50 55 60 



Lys He Met Thr Ala lie Leu Ala Val Glu Ser Gly Lys Leu Asp Glu 
65 70 75 80 



Thr Val Thr Val Ser Asp Arg Ala Val Arg Thr Glu Gly Ser Ser He 
85 90 95 



Tyr Leu Thr Ser Gly Gin Lys Val Lys Leu Lys Asp Leu Val Tyr Gly 
100 105 110 
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Leu Met Leu Arg Ser Gly Asn Asp Ala Ala Val Ala lie Ala Glu His 
115 120 125 



Val Gly Gly Ser Leu Glu Gly Phe Val Tyr Met Met Asn Gin Lys Ala 
130 135 140 



Ala Glu Leu Gly Met Glu Asn Thr Leu Phe Arg Asn Pro His Gly Leu 
145 150 155 160 



Asp Asp His Pro Asp His Tyr Ser Ser Ala Tyr Asp Met Ala Leu Leu 
165 170 175 



Thr Lys Tyr Ala Met Ser Asn Glu Thr Tyr Lys Lys lie Ala Gly Thr 
180 185 190 



Lys Arg Tyr Lys Ala Glu Thr Met Gin Gly lie Trp Glu Asn Lys Asn 
195 200 205 



Lys Leu Leu Thr Gly Leu Tyr Lys Tyr Ser Thr Gly Gly Lys Thr Gly 
210 215 220 



Tyr Thr Arg Leu Ala Lys Arg Thr Leu Val Ser lie Ser Ser Lys Asp 
225 230 235 240 



Gly Thr Asp Leu lie Ala Val Thr lie Asn Ala Pro Asp Asp Trp Asn 
245 250 255 



Asp His Met Asn Met Phe Asn Tyr Val Phe Gly Gin Tyr Lys Thr Tyr 
260 265 270 



lie lie Ala Lys Lys Gly Glu lie Pro Lys Leu Lys Asp Ser Phe Tyr 
275 280 285 



Gly His Thr Ala Phe lie Lys Arg Asp Val Thr Tyr Leu Leu Asn Glu 
290 295 300 



Glu Glu Lys Glu Asp Val Lys Val Asp lie Glu Leu Leu Glu Pro Lys 
305 310 315 320 



Lys Ser Trp Arg Lys Asn Lys Lys Glu lie Pro Asp lie lie Gly Glu 
325 330 335 
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Met Asn Val Met Phe Asp Gly Lys Thr lie Ala Ser Val Pro lie Tyr 
340 345 350 



Tyr Glu Asn Glu Arg Asn Lys Asn Pro Lys Lys Ser Phe Phe Glu Thr 
355 360 365 



Phe Gin Ser Val Phe Gin Lys Ala Ala Gly Gly Ser Ser Trp Ser lie 
370 375 380 



<210> 159 

<211> 1617 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 



<222> (501) . . (1118) 



<400> 159 
cggatggctt 


ctaacaattc 


ggaaatcctt 


ggggaattgg 


acggggaaag 


cgggcgaaaa 


cctgctgctg 


cggcttgctt 


tacagccccg 


ggtattaaag 


ataaggtacg 


gggtgtaaaa 


aattcagcgg 


gtgaggtggt 


cgacatgagg 


aaaggagtca 


tccttgttct 


gttcgctatg 


ctgttattgg 


caggctgcgg 


cacaacgcag 


cataatgggc 


aaagcggtga 


tgagagccga 


aaaggaacag 


gcgaggaaac 


gctcgtgaaa 


gaaggcacct 


ttgtcggttt 


ggcggaccag 


cataccgtcg 


ccgtcaatat 


tgacggcaaa 


gaaacgatgt 


ttcaggtccc 


tcccgaaaaa 


cgggacaaat 


ataaagggat 


cgaggatgat 


acaaaggtgg 


aagtggagta 


cacgaaagca 


gaggacggaa 


cattacagct 


tgaagatatg 


aaaaagaaag aatgatcgtt 


tgcaaaaagg 


gattgtagga 


ggaacaaatc 


gtg aaa ctg tta ata aag agt ttt gtt ttg ctg 
Val Lys Leu Leu lie Lys Ser Phe Val Leu Leu 
15 10 



60 
120 
180 
240 
300 
360 
420 
480 
533 



ctg ttt teg ttt atg gcg get ttt cca get get ttt gcg get gag ccg 581 
Leu Phe Ser Phe Met Ala Ala Phe Pro Ala Ala Phe Ala Ala Glu Pro 
15 20 25 

ctt tec ggg aag acg gta tat gtt gac gca ggt cac ggg ggt gaa gac 62 9 

Leu Ser Gly Lys Thr Val Tyr Val Asp Ala Gly His Gly Gly Glu Asp 
30 35 40 

ggt get gtc gga aac ggg ctg ctt gag aaa gat gtc aac ctt gaa 677 
Ser Gly Ala Val Gly Asn Gly Leu Leu Glu Lys Asp Val Asn Leu Glu 
45 50 55 

gtg gca atg ctg att gat gaa aag ctg aaa gaa gaa gga gec gac aca 725 
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Val Ala Met Leu He Asp Glu Lys Leu Lys Glu Glu Gly Ala Asp Thr 
60 65 70 75 

gtc gcc tea aga acg gat gat acg ttt ttg acg ctg gaa gac egg gtg 773 
Val Ala Ser Arg Thr Asp Asp Thr Phe Leu Thr Leu Glu Asp Arg Val 
80 85 90 

gcc aag gcg age aaa aat get tea gac ttg ttt ate age att cat gca 821 
Ala Lys Ala Ser Lys Asn Ala Ser Asp Leu Phe He Ser He His Ala 
95 100 105 

aac teg gcc gtc cct gaa gcg tec ggt aca gaa aca tat ttc gat tec 869 
Asn Ser Ala Val Pro Glu Ala Ser Gly Thr Glu Thr Tyr Phe Asp Ser 
110 115 120 

acg tat caa gcc get gac age gaa egg ctg gca tct gac att caa gag 917 
Thr Tyr Gin Ala Ala Asp Ser Glu Arg Leu Ala Ser Asp He Gin Glu 
125 130 135 

egg ctt ccg gat gcg ctg ggc act egg gac aga ggt gta aaa gaa tea 965 
Arg Leu Pro Asp Ala Leu Gly Thr Arg Asp Arg Gly Val Lys Glu Ser 
140 145 150 155 

ggg ttt tat gtc ate aaa aat tct caa atg ccg agt gtt tta gtc gaa 1013 
Gly Phe Tyr Val He Lys Asn Ser Gin Met Pro Ser Val Leu Val Glu 
160 165 170 

ctg ggc ttt ate aca aac aaa act gat gca gat aaa etc gaa agt ccg 1061 
Leu Gly Phe He Thr Asn Lys Thr Asp Ala Asp Lys Leu Glu Ser Pro 
175 180 185 

gaa tat cag gaa aaa get gca gac gcg att get gac get gtc gta tct 1109 
Glu Tyr Gin Glu Lys Ala Ala Asp Ala He Ala Asp Ala Val Val Ser 
190 195 200 

tat tat gaa taatagaagg gecctggtat atgaccgggg ttcttgtgtt 1158 
Tyr Tyr Glu 
205 



atgtttatgt 


taaaaaaggc 


cttatgtgtg 


gaaagaaaac 


agtaagacct 


tcataatggg 


1218 


ttataaactt 


gcaattcttg 


tagaggtgaa 


ccagaaatga 


cgaaaatatt 


tgcacacaga 


1278 


ggggcttcag 


gcacttttcc 


cgaaaataca 


atggcggcgt 


ttaagcatgc ggeggecatt 


1338 


ggtgccgacg 


gcatcgaatt 


ggatgttcaa 


atggcaaaag 


aeggaegtet 


tgttgtcatt 


1398 


catgatgaaa 


agcttgacag 


gacgacttca 


ctgaaagggt 


atgtgaaaga 


tcttacatat 


1458 


gaggaaataa 


aacatggaga 


cgcaagccac 


cgttttgccg aaaaaacegg 


ttctgtccct 


1518 


gtgccgaccc 


ttgaagaagt 


gtttgagtgg 


gcggcagatg 


ctgaatttct 


tcttaatgtt 


1578 


gaattgaaaa 


acagcattat 


ccgctatgaa 


gggatggaa 






1617 



<210> 160 
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<211> 206 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 160 

Val Lys Leu Leu lie Lys Ser Phe Val Leu Leu Leu Phe Ser Phe Met 
15 10 15 



Ala Ala Phe Pro Ala Ala Phe Ala Ala Glu Pro Leu Ser Gly Lys Thr 
20 25 30 



Val Tyr Val Asp Ala Gly His Gly Gly Glu Asp Ser Gly Ala Val Gly 
35 40 45 



Asn Gly Leu Leu Glu Lys Asp Val Asn Leu Glu Val Ala Met Leu lie 
50 55 60 



Asp Glu Lys Leu Lys Glu Glu Gly Ala Asp Thr Val Ala Ser Arg Thr 
65 70 75 80 



Asp Asp Thr Phe Leu Thr Leu Glu Asp Arg Val Ala Lys Ala Ser Lys 
85 90 95 



Asn Ala Ser Asp Leu Phe He Ser He His Ala Asn Ser Ala Val Pro 
100 105 110 



Glu Ala Ser Gly Thr Glu Thr Tyr Phe Asp Ser Thr Tyr Gin Ala Ala 
115 120 125 



Asp Ser Glu Arg Leu Ala Ser Asp He Gin Glu Arg Leu Pro Asp Ala 
130 135 140 



Leu Gly Thr Arg Asp Arg Gly Val Lys Glu Ser Gly Phe Tyr Val He 
145 150 155 160 



Lys Asn Ser Gin Met Pro Ser Val Leu Val Glu Leu Gly Phe He Thr 
165 170 175 



Asn Lys Thr Asp Ala Asp Lys Leu Glu Ser Pro Glu Tyr Gin Glu Lys 
180 185 190 



Ala Ala Asp Ala He Ala Asp Ala Val Val Ser Tyr Tyr Glu 
195 200 205 
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<210> 161 

<211> 1803 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (165) . . (1487) 
<400> 161 

atacagttca tagccttcat gaacatgcgg cgcgttcatc tcggtaaatc cttttctctg 

catatattga atcgaaaaag aatgctcggc tatgaaatat ttaggatgga gcatgtcggg 

cattcctcct tgagagcgtt ttcttaacaa acgggaggga tcgt atg aaa aag tta 

Met Lys Lys Leu 
1 

tgt tgc ctg ate ttg gtc ttg gtt ttt tec gcg ggc tgt act cag caa 
Cys Cys Leu lie Leu Val Leu Val Phe Ser Ala Gly Cys Thr Gin Gin 
5 10 15 20 

aag gca tea acg gaa gag gac ggg gcg ctt gaa ate aat tgg etc gta 
Lys Ala Ser Thr Glu Glu Asp Gly Ala Leu Glu lie Asn Trp Leu Val 
25 30 35 

ccg etc cac aca ccg cag cct ccg aaa gag aag gcg ctt gac ate att 
Pro Leu His Thr Pro Gin Pro Pro Lys Glu Lys Ala Leu Asp lie lie 
40 45 50 

gaa gac aaa acg aat aca aag ctg aag etc ate tgg gtt ccg gat tea 
Glu Asp Lys Thr Asn Thr Lys Leu Lys Leu lie Trp Val Pro Asp Ser 
55 60 65 

aca aaa gaa gag egg ate aat aca ace ctt gca age gga aac atg cct 
Thr Lys Glu Glu Arg lie Asn Thr Thr Leu Ala Ser Gly Asn Met Pro 
70 75 80 

aaa gta atg aca ttg cct gat ctt gaa gat tea gcg gtt gtc age gcg 
Lys Val Met Thr Leu Pro Asp Leu Glu Asp Ser Ala Val Val Ser Ala 
85 90 95 100 

ctg cgc teg gga atg ttc tgg gaa ate gga ccg tat ttc aaa gac tat 
Leu Arg Ser Gly Met Phe Trp Glu lie Gly Pro Tyr Phe Lys Asp Tyr 
105 110 115 

ccg aat tta aga aaa ctt gat aaa act ata ttg aaa aat att teg gtt 
Pro Asn Leu Arg Lys Leu Asp Lys Thr lie Leu Lys Asn lie Ser Val 
120 125 130 

gat ggc aaa gtt tac ggg att tat aga gaa agg ccg atg gee agg cag 
Asp Gly Lys Val Tyr Gly lie Tyr Arg Glu Arg Pro Met Ala Arg Gin 
135 140 145 

gga gtc gtg att egg aaa gac tgg etc gac aat etc gga ttg gaa atg 
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Gly Val Val lie Arg Lys Asp Trp Leu Asp Asn Leu Gly Leu Glu Met 
150 155 160 

ccg gaa acc gtt gat gac ctt tat aaa ata gcg aaa gca ttt aca gaa 704 
Pro Glu Thr Val Asp Asp Leu Tyr Lys lie Ala Lys Ala Phe Thr Glu 
165 170 175 180 

cag gac ccc gat caa aac gga aaa gac gac acg ttc ggt etc gec gac 752 
Gin Asp Pro Asp Gin Asn Gly Lys Asp Asp Thr Phe Gly Leu Ala Asp 
185 190 195 

cgc aat gat etc acc ttc gga gcg ttt aaa acc ctg get teg tac ttt 800 
Arg Asn Asp Leu Thr Phe Gly Ala Phe Lys Thr Leu Ala Ser Tyr Phe 
200 205 210 

ggc gcg ccg aac gaa tgg gga acg gac gaa gac gga aat etc ttc ccc 84 8 

Gly Ala Pro Asn Glu Trp Gly Thr Asp Glu Asp Gly Asn Leu Phe Pro 
215 220 225 

tat ttt aag cat gag gee tat aaa gac gca atg gca tac atg aaa aag 896 
Tyr Phe Lys His Glu Ala Tyr Lys Asp Ala Met Ala Tyr Met Lys Lys 
230 235 240 

ctt tat gaa gaa ggc ctg atg aac agg gac ttt gcg gtg aca age aaa 944 
Leu Tyr Glu Glu Gly Leu Met Asn Arg Asp Phe Ala Val Thr Ser Lys 
245 250 255 260 

acg cag cag cag gat tta gtg att cag ggg aaa gcg gga ate tat ate 992 
Thr Gin Gin Gin Asp Leu Val lie Gin Gly Lys Ala Gly lie Tyr lie 
265 270 275 

ggc gcg atg age gat gee atg aac ttg cgt gat cag gga etc get ttg 104 0 

Gly Ala Met Ser Asp Ala Met Asn Leu Arg Asp Gin Gly Leu Ala Leu 
280 285 290 

aac ccc ggc ttt cag ctt gat ate gca aac egg ate aag ggc ccc gac 1088 
Asn Pro Gly Phe Gin Leu Asp lie Ala Asn Arg lie Lys Gly Pro Asp 
295 300 305 

ggc aag gag cgc aca tgg gcg etc ggc ggg cat ggc ggg atg ttc gee 113 6 

Gly Lys Glu Arg Thr Trp Ala Leu Gly Gly His Gly Gly Met Phe Ala 
310 315 320 

att teg aaa tea age gtc aag act gaa aaa gag gtc aga aaa ate etc 1184 
lie Ser Lys Ser Ser Val Lys Thr Glu Lys Glu Val Arg Lys lie Leu 
325 330 335 340 

gca ttt ttt gac aga ate get gaa gaa gac etc aac aat ttg atg ttg 1232 
Ala Phe Phe Asp Arg lie Ala Glu Glu Asp Leu Asn Asn Leu Met Leu 
345 350 355 

tat gga ata gaa ggc gta cac tat gaa aag aaa ggg ggg age ggc tat 12 8 0 

Tyr Gly lie Glu Gly Val His Tyr Glu Lys Lys Gly Gly Ser Gly Tyr 
360 365 370 

ttt cga aag cag gaa aac tac cat ctg tgg gaa gcg gaa att cag ccg 132 8 

Phe Arg Lys Gin Glu Asn Tyr His Leu Trp Glu Ala Glu lie Gin Pro 
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375 380 385 

tta aac cag ctg att ggc gtc aat aaa caa get tta aaa age get gaa 1376 
Leu Asn Gin Leu lie Gly Val Asn Lys Gin Ala Leu Lys Ser Ala Glu 
390 395 400 

gat ccg etc cgc gee aaa aat gaa aag ctt gag gag gac aac egg gca 1424 
Asp Pro Leu Arg Ala Lys Asn Glu Lys Leu Glu Glu Asp Asn Arg Ala 
405 410 415 420 

ate gca gtc cag aat ccg gee gaa ccg tgt att ctg ccg cac aga tgg 14 72 

lie Ala Val Gin Asn Pro Ala Glu Pro Cys lie Leu Pro His Arg Trp 
425 430 435 

aca ggg gaa cag aat tgaagaaaat cattgatgac gccacatttc aatttattct 1527 
Thr Gly Glu Gin Asn 
440 

eggggaaate aatgaaaaag ctttgaccag gcagtcctga aatgggagaa geatggegge 1587 

ggaaagatca tgaaagaact gaatgaagat ctgaaaaaag caaactaaac agaaaaccct 164 7 

ttccattttt ttgaaaagga aagggttttt categtatte gctccaagtt cattttcttt 1707 

aaattctgea aaataaacaa tataattcca tcataggacg aaaaggagga agegatatge 1767 

agactgeegt tatatatgea cacccaaatc caaaca 1803 



<210> 162 
<211> 441 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 162 

Met Lys Lys Leu Cys Cys Leu lie Leu Val Leu Val Phe Ser Ala Gly 
15 10 15 



Cys Thr Gin Gin Lys Ala Ser Thr Glu Glu Asp Gly Ala Leu Glu lie 
20 25 30 



Asn Trp Leu Val Pro Leu His Thr Pro Gin Pro Pro Lys Glu Lys Ala 
35 40 45 



Leu Asp lie lie Glu Asp Lys Thr Asn Thr Lys Leu Lys Leu lie Trp 
50 55 60 



Val Pro Asp Ser Thr Lys Glu Glu Arg lie Asn Thr Thr Leu Ala Ser 
65 70 75 80 



Gly Asn Met Pro Lys Val Met Thr Leu Pro Asp Leu Glu Asp Ser Ala 
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85 90 95 



Val Val Ser Ala Leu Arg Ser Gly Met Phe Trp Glu lie Gly Pro Tyr 
100 105 110 



Phe Lys Asp Tyr Pro Asn Leu Arg Lys Leu Asp Lys Thr lie Leu Lys 
115 120 125 



Asn lie Ser Val Asp Gly Lys Val Tyr Gly lie Tyr Arg Glu Arg Pro 
130 135 140 



Met Ala Arg Gin Gly Val Val lie Arg Lys Asp Trp Leu Asp Asn Leu 
145 150 155 160 



Gly Leu Glu Met Pro Glu Thr Val Asp Asp Leu Tyr Lys lie Ala Lys 
165 170 175 



Ala Phe Thr Glu Gin Asp Pro Asp Gin Asn Gly Lys Asp Asp Thr Phe 
180 185 190 



Gly Leu Ala Asp Arg Asn Asp Leu Thr Phe Gly Ala Phe Lys Thr Leu 
195 200 205 



Ala Ser Tyr Phe Gly Ala Pro Asn Glu Trp Gly Thr Asp Glu Asp Gly 
210 215 220 



Asn Leu Phe Pro Tyr Phe Lys His Glu Ala Tyr Lys Asp Ala Met Ala 
225 230 235 240 



Tyr Met Lys Lys Leu Tyr Glu Glu Gly Leu Met Asn Arg Asp Phe Ala 
245 250 255 



Val Thr Ser Lys Thr Gin Gin Gin Asp Leu Val lie Gin Gly Lys Ala 
260 265 270 



Gly lie Tyr lie Gly Ala Met Ser Asp Ala Met Asn Leu Arg Asp Gin 
275 280 285 



Gly Leu Ala Leu Asn Pro Gly Phe Gin Leu Asp lie Ala Asn Arg lie 
290 295 300 



Lys Gly Pro Asp Gly Lys Glu Arg Thr Trp Ala Leu Gly Gly His Gly 
305 310 315 320 
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Gly Met Phe Ala He Ser Lys Ser Ser Val Lys Thr Glu Lys Glu Val 
325 330 335 



Arg Lys He Leu Ala Phe Phe Asp Arg He Ala Glu Glu Asp Leu Asn 
340 345 350 



Asn Leu Met Leu Tyr Gly He Glu Gly Val His Tyr Glu Lys Lys Gly 
355 360 365 



Gly Ser Gly Tyr Phe Arg Lys Gin Glu Asn Tyr His Leu Trp Glu Ala 
370 375 380 



Glu He Gin Pro Leu Asn Gin Leu He Gly Val Asn Lys Gin Ala Leu 
385 390 395 400 



Lys Ser Ala Glu Asp Pro Leu Arg Ala Lys Asn Glu Lys Leu Glu Glu 
405 410 415 



Asp Asn Arg Ala He Ala Val Gin Asn Pro Ala Glu Pro Cys He Leu 
420 425 430 



Pro His Arg Trp Thr Gly Glu Gin Asn 
435 440 



<210> 163 

<211> 1400 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (983) 

<400> 163 

tcgcccgcag gtgattaggc agcaaacgat gaatgatgcg catattcccg tatccgccac 60 

cgagcaagac taaatttctc attggtaatt ccccttttcc cctcagatta agaaactcac 120 

cttttacact gcaaaaaaaa aaaactatgt aaaaaccata tagaattata tctaatttga 180 

tgtgaaatca caatatttct cgggaaaata acatacacta acgcctagaa tcgataatta 240 

gtaaaactct ttaaagtatt aatatgttac aaaagcttta ttctccagcc ttaaactttg 300 

actaatgaaa cgcatttagg gtacgataaa aagtcgatgt gaggtgagat aaggtgtcaa 3 60 
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ggcgcttttg aaattgaagc atctgctgga taaagtggtg caatagcatg taagctgccg 420 

gcatgaaacc ggcagcattt tttaagcgtc cgacgggaag tctttttttg attaaatttc 480 

atggttagcg agtgaaaaat atg tea aca ata tta tgg ctt gtg age ttc acg 533 

Met Ser Thr lie Leu Trp Leu Val Ser Phe Thr 
15 10 

etc cac ggt ata ttg att tat ttc gtc ate att ttg aat acg agg etc 581 
Leu His Gly lie Leu lie Tyr Phe Val lie lie Leu Asn Thr Arg Leu 
15 20 25 

age get ttc aag gca gcg gag aaa gag caa aaa cag ctt ttg gaa gaa 629 
Ser Ala Phe Lys Ala Ala Glu Lys Glu Gin Lys Gin Leu Leu Glu Glu 
30 35 40 

ace gag aat aca ttg ace get ttt ttg atg gag tta aaa gac gaa aat 677 
Thr Glu Asn Thr Leu Thr Ala Phe Leu Met Glu Leu Lys Asp Glu Asn 
45 50 55 

gaa aaa etc gtt caa gag att egg gcg aat gee gaa aaa gag ccg caa 725 
Glu Lys Leu Val Gin Glu lie Arg Ala Asn Ala Glu Lys Glu Pro Gin 
60 65 70 75 

aga ccg gaa aca cag cct gaa att ccc get caa ace ccc gtc ctt ccg 773 
Arg Pro Glu Thr Gin Pro Glu lie Pro Ala Gin Thr Pro Val Leu Pro 
80 85 90 

gaa gcg gac gaa teg cgc gat ctg ccg ctt cac ate gaa gcg atg ate 821 
Glu Ala Asp Glu Ser Arg Asp Leu Pro Leu His lie Glu Ala Met lie 
95 100 105 

aat gag gtg gag cag gaa gag gat gag etc aat caa aag gag cag gaa 869 
Asn Glu Val Glu Gin Glu Glu Asp Glu Leu Asn Gin Lys Glu Gin Glu 
110 115 120 

gca tec ata tec tat gaa gaa gaa get etc gca tta gaa aaa cat ggg 917 
Ala Ser lie Ser Tyr Glu Glu Glu Ala Leu Ala Leu Glu Lys His Gly 
125 130 135 

gac tgg ggg aaa gaa ttt ttt cat aaa aca ggc ccc aaa atg ggg ggg 965 
Asp Trp Gly Lys Glu Phe Phe His Lys Thr Gly Pro Lys Met Gly Gly 
140 145 150 155 

99t ggt gtt cca gtc tct taaagaaaaa aaaaattcaa cctctcttct 1013 
Gly Gly Val Pro Val Ser 
160 

ttggggaggg ggggggggga aaaaataagg tgttggtaga ggggggagga attttttttt 1073 

aaaggaaacc ctcatgggga gggagatgtg ctttaaacga gggagggagc gaggaaatgg 113 3 

cactggttcc ataggatgaa aegegeggga ttgtctccag aaaacaggga gaccccggaa 1193 

aaggagcggg geagecaatt catcactttt taagtttcaa agcctcagca aatttggggg 1253 

ttaaaaattc acaeggaatt ggttgggagg gaataaggag agtttaaaaa cccgccaatt 1313 
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tatcaagagg gagccgcagg gaggaaaata caatccacgg atcctaagtg gtgagatgtc 13 73 
atggggggat atggtttcgg actcgaa 1400 



<210> 164 
<211> 161 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 164 

Met Ser Thr lie Leu Trp Leu Val Ser Phe Thr Leu His Gly lie Leu 
15 10 15 



lie Tyr Phe Val lie lie Leu Asn Thr Arg Leu Ser Ala Phe Lys Ala 
20 25 30 



Ala Glu Lys Glu Gin Lys Gin Leu Leu Glu Glu Thr Glu Asn Thr Leu 
35 40 45 



Thr Ala Phe Leu Met Glu Leu Lys Asp Glu Asn Glu Lys Leu Val Gin 
50 55 60 



Glu lie Arg Ala Asn Ala Glu Lys Glu Pro Gin Arg Pro Glu Thr Gin 
65 70 75 80 



Pro Glu lie Pro Ala Gin Thr Pro Val Leu Pro Glu Ala Asp Glu Ser 
85 90 95 



Arg Asp Leu Pro Leu His lie Glu Ala Met He Asn Glu Val Glu Gin 
100 105 110 



Glu Glu Asp Glu Leu Asn Gin Lys Glu Gin Glu Ala Ser He Ser Tyr 
115 120 125 



Glu Glu Glu Ala Leu Ala Leu Glu Lys His Gly Asp Trp Gly Lys Glu 
130 135 140 



Phe Phe His Lys Thr Gly Pro Lys Met Gly Gly Gly Gly Val Pro Val 
145 150 155 160 



Ser 
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<210> 165 

<211> 2644 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (502) . . (2142) 

<400> 165 

caccggggca tgtttcgctt ttccggcagt cggacagaac cttgatcgca ggggacgccg 60 

ttacaactgt tgagcaggag tctctatttg aagtggcaat tcaaaagcag gagctgaacg 120 

gaccgccggc ttatttcaca atggattgga caaaagcagc agattcggtt cggaagctgg 18 0 

caggattaaa accggctgca ttattgacgg gacacggtgt accgatgaaa ggaagcgatt 240 

tttccgaagc gctccttgat ctatcagacc gcttgcccgc ctctgattcg taaattgtca 300 

tatgctgcgc ttaaaacatt cagccaggct gaatgttttt ttatagggaa aaactaacca 360 

ttttacatgt gatgatggcc gtccattgtt ctaaattccg gatgttgatg tataccaaag 420 

gaatcatttt ctgaaatttt agacaaaata tgttgatatt tcatttataa tgcaggtatg 480 

cctgaaagga gctgagaaaa g atg aaa att caa aaa agg gtc caa get ttg 531 

Met Lys lie Gin Lys Arg Val Gin Ala Leu 
15 10 

ctg gca act teg gca atg ttt gca gga ctg atg ctg tec gat gcg gtg 579 
Leu Ala Thr Ser Ala Met Phe Ala Gly Leu Met Leu Ser Asp Ala Val 
15 20 25 

tac get gcg gaa acc cct tac tat gga aag aac tat act cag cca gag 627 
Tyr Ala Ala Glu Thr Pro Tyr Tyr Gly Lys Asn Tyr Thr Gin Pro Glu 
30 35 40 

caa gtg tea tea tta tat ccg gag cct gaa gaa aca ttc tea acc cct 675 
Gin Val Ser Ser Leu Tyr Pro Glu Pro Glu Glu Thr Phe Ser Thr Pro 
45 50 55 

get ttt gta aaa gaa ggg gaa gec ttt acg aca caa gaa gaa atg atg 723 
Ala Phe Val Lys Glu Gly Glu Ala Phe Thr Thr Gin Glu Glu Met Met 
60 65 70 

aag ttt ata acc agt ctg aca aag aaa age ccg aat gtc aaa ate ggg 771 
Lys Phe lie Thr Ser Leu Thr Lys Lys Ser Pro Asn Val Lys lie Gly 
75 80 85 90 

aat ate ggt ttt tea att gaa aaa aga aat att cct gtg ctt tac ttc 819 
Asn lie Gly Phe Ser lie Glu Lys Arg Asn lie Pro Val Leu Tyr Phe 
95 100 105 

aca aag gac aag caa ata cgt tec ata tea aaa aaa cca acc gtc tgg 867 
Thr Lys Asp Lys Gin lie Arg Ser lie Ser Lys Lys Pro Thr Val Trp 
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110 115 120 

ctg caa gga cag ata cat gga aat gag ccg gca gcg gga gaa tct get 915 
Leu Gin Gly Gin lie His Gly Asn Glu Pro Ala Ala Gly Glu Ser Ala 
125 130 135 

ctg gcg ata get gaa aaa ctg gec gga ccg tat ggc gac aaa gtg ttg 963 
Leu Ala lie Ala Glu Lys Leu Ala Gly Pro Tyr Gly Asp Lys Val Leu 
140 145 150 

gac aag ate aat gtc ate gtt gtt ccg egg gtc aat cct gac gga tea 1011 
Asp Lys lie Asn Val lie Val Val Pro Arg Val Asn Pro Asp Gly Ser 
155 160 165 170 

tat cag ttc aac aga egg ctg gcg aac gga ate gac gga aac agg gat 1059 
Tyr Gin Phe Asn Arg Arg Leu Ala Asn Gly lie Asp Gly Asn Arg Asp 
175 180 185 

cat gtc aag etc gag tct cca gaa gtg cgc gee att cac caa gaa ttc 1107 
His Val Lys Leu Glu Ser Pro Glu Val Arg Ala He His Gin Glu Phe 
190 195 200 

aat aag tat teg cct gaa gtc gtt ate gat gee cat gaa tac ggt gtc 1155 
Asn Lys Tyr Ser Pro Glu Val Val He Asp Ala His Glu Tyr Gly Val 
205 210 215 

ggc caa aac gaa ttt cag age ata ggc gaa aaa ggg tea tta aaa tac 12 03 

Gly Gin Asn Glu Phe Gin Ser He Gly Glu Lys Gly Ser Leu Lys Tyr 
220 225 230 

cat gat att tta att tta tea gga aaa aat tta aac att ccc aag teg 1251 
His Asp He Leu He Leu Ser Gly Lys Asn Leu Asn He Pro Lys Ser 
235 240 245 250 

ate agg cat gcg tec gac age ctt tat gtg aac ggc gtc aga get aaa 1299 
He Arg His Ala Ser Asp Ser Leu Tyr Val Asn Gly Val Arg Ala Lys 
255 260 265 

ctt gat gaa aaa gga ttt tct aat gat get tat tat acg aca gga aaa 1347 
Leu Asp Glu Lys Gly Phe Ser Asn Asp Ala Tyr Tyr Thr Thr Gly Lys 
270 275 280 

age aag gac gga aaa ate gaa ate tat gaa ggc ggt aca gaa gcg aga 13 95 

Ser Lys Asp Gly Lys He Glu He Tyr Glu Gly Gly Thr Glu Ala Arg 
285 290 295 

ate ggg cgt aat gca ttc gee etc cag cct gee ctt tec ttc ctg gtg 1443 
He Gly Arg Asn Ala Phe Ala Leu Gin Pro Ala Leu Ser Phe Leu Val 
300 305 310 

gaa age agg gga ata gac ate gga cgc gaa aat ttt gca aga aga gtc 14 91 

Glu Ser Arg Gly He Asp He Gly Arg Glu Asn Phe Ala Arg Arg Val 
315 320 325 330 

gcg get cag gtt get aca cat gag acg ate ate gac acg aca gtg aag 153 9 

Ala Ala Gin Val Ala Thr His Glu Thr He He Asp Thr Thr Val Lys 
335 340 345 
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cat gca gcc gag ate aag cgc ctt gtc tec aaa gaa aaa tta aag ctg 1587 
His Ala Ala Glu lie Lys Arg Leu Val Ser Lys Glu Lys Leu Lys Leu 
350 355 360 

ata caa aat: ggc get aaa gtg age gat aaa gac caa gtg gtc ate aac 1635 
lie Gin Asn Gly Ala Lys Val Ser Asp Lys Asp Gin Val Val lie Asn 
365 370 375 

a 9 fc gag ttt gca ggc ccg ttt aaa gac acg ctt aaa gtc get gat att 1683 
Ser Glu Phe Ala Gly Pro Phe Lys Asp Thr Leu Lys Val Ala Asp lie 
380 385 390 

gcc tea gga caa gca gtt gac gtt cct gtc caa tat tac age gcc tea 1731 
Ala Ser Gly Gin Ala Val Asp Val Pro Val Gin Tyr Tyr Ser Ala Ser 
395 400 405 410 

gag gcc gtt cct gtg ctg tea aga act egg ccg ace get tac ctt gtc 1779 
Glu Ala Val Pro Val Leu Ser Arg Thr Arg Pro Thr Ala Tyr Leu Val 
415 420 425 

ctt ccg ggc cat caa gat ate gaa cag aag ctg aag gat cag gga tta 1827 
Leu Pro Gly His Gin Asp lie Glu Gin Lys Leu Lys Asp Gin Gly Leu 
430 435 440 

aag age gtg aca ctg get ttc aaa caa aaa etc ace get gaa gcg tat 1875 
Lys Ser Val Thr Leu Ala Phe Lys Gin Lys Leu Thr Ala Glu Ala Tyr 
445 450 455 

gag gtt tta teg aaa gaa aca gcg gga gaa tct gag ggc egg cca gtg 1923 
Glu Val Leu Ser Lys Glu Thr Ala Gly Glu Ser Glu Gly Arg Pro Val 
460 465 470 

ate aag gta gaa acg aag etc aaa aaa cag aaa aaa gag ttt cct aaa 1971 
lie Lys Val Glu Thr Lys Leu Lys Lys Gin Lys Lys Glu Phe Pro Lys 
475 480 485 490 

gga aca aaa ate tat ttt aca get cag cag caa age aat ctg ctg tea 2019 
Gly Thr Lys lie Tyr Phe Thr Ala Gin Gin Gin Ser Asn Leu Leu Ser 
495 500 505 

ate gca ctt gag ccg gag teg gtt gac agt tat gta age aca ggt tac 2067 
lie Ala Leu Glu Pro Glu Ser Val Asp Ser Tyr Val Ser Thr Gly Tyr 
510 515 520 

att cct tct caa aaa ggc aaa gag ctg ccg gtt tac cgc ttc atg ctg 2115 
lie Pro Ser Gin Lys Gly Lys Glu Leu Pro Val Tyr Arg Phe Met Leu 
525 530 535 

aac ace aaa acg ctt aat ttt aag gaa taatcaccag gcatccgtct 2162 
Asn Thr Lys Thr Leu Asn Phe Lys Glu 
540 545 

ttgacggatg etttttageg gttttttgtt ttttcataca taattgtttt aaactgagat 2222 

cgaaacctat acaataaata tcagtctgaa atctggaagg agagaatccg gttggaatca 22 82 
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catgaagaat tatggaggga agccaaggcc ttcatcgagc tctgctacgg ggaactgtcg 2342 

aagtccgaag aagaaacaag gatgcgctta cataaaatag ataaagaaat cagagaaacc 24 02 

ggaagctata cacatacatt agaagaaatc gaacatggag ccagaatggc gtggagaaac 2462 

agcagccgct gcatcggcag gctgttttgg cactctctta ctgtcatcga tcaaagaggc 2522 

gttcaaaccg aggcagaggt gcgggatgcg cttttccacc atattcagct tgcaacaaac 2582 

ggagggaaaa tcagaccgtt cattacggtt ttccccccgg aacaaaacgg acacagcgaa 2642 

gt 2644 



<210> 166 
<211> 547 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 166 

Met Lys lie Gin Lys Arg Val Gin Ala Leu Leu Ala Thr Ser Ala Met 
15 10 15 



Phe Ala Gly Leu Met Leu Ser Asp Ala Val Tyr Ala Ala Glu Thr Pro 
20 25 30 



Tyr Tyr Gly Lys Asn Tyr Thr Gin Pro Glu Gin Val Ser Ser Leu Tyr 
35 40 45 



Pro Glu Pro Glu Glu Thr Phe Ser Thr Pro Ala Phe Val Lys Glu Gly 
50 55 60 



Glu Ala Phe Thr Thr Gin Glu Glu Met Met Lys Phe He Thr Ser Leu 
65 70 75 80 



Thr Lys Lys Ser Pro Asn Val Lys He Gly Asn He Gly Phe Ser He 
85 90 95 



Glu Lys Arg Asn He Pro Val Leu Tyr Phe Thr Lys Asp Lys Gin He 
100 105 110 



Arg Ser He Ser Lys Lys Pro Thr Val Trp Leu Gin Gly Gin He His 
115 " 120 ' 125 



Gly Asn Glu Pro Ala Ala Gly Glu Ser Ala Leu Ala He Ala Glu Lys 
130 135 140 
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Leu Ala Gly Pro Tyr Gly Asp Lys Val Leu Asp Lys lie Asn Val lie 
145 150 155 160 



Val Val Pro Arg Val Asn Pro Asp Gly Ser Tyr Gin Phe Asn Arg Arg 
165 170 175 



Leu Ala Asn Gly lie Asp Gly Asn Arg Asp His Val Lys Leu Glu Ser 
180 185 190 



Pro Glu Val Arg Ala lie His Gin Glu Phe Asn Lys Tyr Ser Pro Glu 
195 200 205 



Val Val He Asp Ala His Glu Tyr Gly Val Gly Gin Asn Glu Phe Gin 
210 215 220 



Ser He Gly Glu Lys Gly Ser Leu Lys Tyr His Asp He Leu He Leu 
225 230 235 240 



Ser Gly Lys Asn Leu Asn He Pro Lys Ser He Arg His Ala Ser Asp 
245 250 255 



Ser Leu Tyr Val Asn Gly Val Arg Ala Lys Leu Asp Glu Lys Gly Phe 
260 265 270 



Ser Asn Asp Ala Tyr Tyr Thr Thr Gly Lys Ser Lys Asp Gly Lys He 
275 280 285 



Glu He Tyr Glu Gly Gly Thr Glu Ala Arg He Gly Arg Asn Ala Phe 
290 295 300 



Ala Leu Gin Pro Ala Leu Ser Phe Leu Val Glu Ser Arg Gly He Asp 
305 310 315 320 



He Gly Arg Glu Asn Phe Ala Arg Arg Val Ala Ala Gin Val Ala Thr 
325 330 335 



His Glu Thr He He Asp Thr Thr Val Lys His Ala Ala Glu He Lys 
340 345 350 



Arg Leu Val Ser Lys Glu Lys Leu Lys Leu He Gin Asn Gly Ala Lys 
355 360 365 
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Val Ser Asp Lys Asp Gin Val Val He Asn Ser Glu Phe Ala Gly Pro 
370 375 380 



Phe Lys Asp Thr Leu Lys Val Ala Asp He Ala Ser Gly Gin Ala Val 
385 390 395 400 



Asp Val Pro Val Gin Tyr Tyr Ser Ala Ser Glu Ala Val Pro Val Leu 
405 410 415 



Ser Arg Thr Arg Pro Thr Ala Tyr Leu Val Leu Pro Gly His Gin Asp 
420 425 430 



He Glu Gin Lys Leu Lys Asp Gin Gly Leu Lys Ser Val Thr Leu Ala 
435 440 445 



Phe Lys Gin Lys Leu Thr Ala Glu Ala Tyr Glu Val Leu Ser Lys Glu 
450 455 460 



Thr Ala Gly Glu Ser Glu Gly Arg Pro Val He Lys Val Glu Thr Lys 
465 470 475 480 



Leu Lys Lys Gin Lys Lys Glu Phe Pro Lys Gly Thr Lys He Tyr Phe 
485 490 495 



Thr Ala Gin Gin Gin Ser Asn Leu Leu Ser He Ala Leu Glu Pro Glu 
500 505 510 



Ser Val Asp Ser Tyr Val Ser Thr Gly Tyr He Pro Ser Gin Lys Gly 
515 520 525 



Lys Glu Leu Pro Val Tyr Arg Phe Met Leu Asn Thr Lys Thr Leu Asn 
530 535 540 



Phe Lys Glu 
545 



<210> 167 

<211> 2146 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1643) 
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<400> 167 

aagaaaaacc gatgaaagaa gagcctgcca aggatggcaa agatgatacc gcgcctgcta 60 

aagacaaaac taaagggaaa gatacaaaag ataaagaaac gtctgcgagt gagcagaacg 120 

gagaggttgt cacagaggaa tcatcgggtg atgaagattt attcacaaca taccgcatgg 180 

aaatggacga tcagcgcagc agggagaggg aggaattaac cgaaatcgtc agaagcgata 24 0 

aagcgacggc aaaagaaaaa agcgaagctt acgacaagat gacagagctc agcgaagctg 3 00 

aaggaacgga aaagaccctt gaaaccctca tcaaaacaaa aggctattaa gacgccttgg 360 

tcaacgccga cggcgataaa gtcaatatta cggtgaaggc gaaggagcac tcgaaagccg 420 

cctgcaccga gtttacattt cctcaaatga tagttttcat tgatttgcta gtataagtgt 480 

tatcaaaagg aggttaatat atg aac ttt tac aaa acg etc gec tta tea act 533 

Met Asn Phe Tyr Lys Thr Leu Ala Leu Ser Thr 
1 5 10 

ctt gcg gca tec tta ttg tct ccc tea tgg age att etc ccc cgt gec 581 
Leu Ala Ala Ser Leu Leu Ser Pro Ser Trp Ser lie Leu Pro Arg Ala 
15 20 25 

gaa get tea get tat aag gac ttc teg gtg act gee gat gca gag aca 629 
Glu Ala Ser Ala Tyr Lys Asp Phe Ser Val Thr Ala Asp Ala Glu Thr 
30 35 40 

gag ccg gtg gat acc cct gac gac gcg gca gat gac ccg gcg att tgg 677 
Glu Pro Val Asp Thr Pro Asp Asp Ala Ala Asp Asp Pro Ala lie Trp 
45 50 55 

gtt cat ccg aag cag cct gaa aaa age egg ctg ate aca aca aat aaa 725 
Val His Pro Lys Gin Pro Glu Lys Ser Arg Leu lie Thr Thr Asn Lys 
60 65 70 75 

aaa tct ggc ttg ate gtt tac gat tta aac gga aaa cag ctg gca gee 773 
Lys Ser Gly Leu lie Val Tyr Asp Leu Asn Gly Lys Gin Leu Ala Ala 
80 85 90 

tat ccg ttt ggc aaa tta aac aac gtc gat etc cgc tac aat ttt ccg 821 
Tyr Pro Phe Gly Lys Leu Asn Asn Val Asp Leu Arg Tyr Asn Phe Pro 
95 100 105 

etc gat ggc aaa aaa att gat att gee ggg gee tea aac egg tea gac 869 
Leu Asp Gly Lys Lys lie Asp lie Ala Gly Ala Ser Asn Arg Ser Asp 
110 115 120 

ggc aaa aac acg gtt gaa ata tac gec ttt gac ggc gaa aaa aac aag 917 
Gly Lys Asn Thr Val Glu lie Tyr Ala Phe Asp Gly Glu Lys Asn Lys 
125 130 135 

ctg aaa aac ate gtc aat cct caa aaa cct att caa acc gat att gag 965 
Leu Lys Asn lie Val Asn Pro Gin Lys Pro lie Gin Thr Asp lie Glu 
140 145 150 155 
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gag gtg tat 
Glu Val Tyr 



tac gcc atg 
Tyr Ala Met 



ttt gac aac 
Phe Asp Asn 
190 

aaa atg age 
Lys Met Ser 
205 

aaa atg tac 
Lys Met Tyr 
220 

gag cca aac 
Glu Pro Asn 



ccg cat tta 
Pro His Leu 



gac ggc gaa 
Asp Gly Glu 
270 

gcc ate tat 
Ala lie Tyr 
285 

att gat gac 
lie Asp Asp 
300 

gac gtc ate 
Asp Val He 



gtc gcc caa 
Val Ala Gin 



aac ttc aaa 
Asn Phe Lys 
350 

aag cct gat 
Lys Pro Asp 
365 



ggt ttc age 
Gly Phe Ser 
160 

gtg ace gga 
Val Thr Gly 
175 

gga aaa gga 
Gly Lys Gly 



tct caa aca 
Ser Gin Thr 



ate get gaa 
He Ala Glu 
225 

ggc gga gat 
Gly Gly Asp 
240 

ace get gat 
Thr Ala Asp 
255 

gga tat ttg 
Gly Tyr Leu 



gac egg cgc 
Asp Arg Arg 



ggt aaa gaa 
Gly Lys Glu 
305 

ggc ttc ggc 
Gly Phe Gly 
320 

gac ggc gaa 
Asp Gly Glu 
335 

att gtc tec 
He Val Ser 



ate gat gat 
He Asp Asp 



ctg tat cac 
Leu Tyr His 



aag aac gga 
Lys Asn Gly 
180 

caa gtc gaa 
Gin Val Glu 
195 

gaa ggg ctt 
Glu Gly Leu 
210 

gaa gac get 
Glu Asp Ala 



aaa gga aaa 
Lys Gly Lys 



att gaa ggg 
He Glu Gly 
260 

ate gcg tec 
He Ala Ser 
275 

ggg aaa aac 
Gly Lys Asn 
290 

ate gac ggg 
He Asp Gly 



etc ggc aaa 
Leu Gly Lys 



aat acg gaa 
Asn Thr Glu 
340 

tgg gaa aaa 
Trp Glu Lys 
355 

cag gtc aat 
Gin Val Asn 
370 



age cag aaa 
Ser Gin Lys 
165 

gaa ttc gag 
Glu Phe Glu 



ggc aaa aag 
Gly Lys Lys 



gca gca gat 
Ala Ala Asp 
215 

gcg att tgg 
Ala He Trp 
230 

att gtc gat 
He Val Asp 
245 

ctg acg att 
Leu Thr He 



agt cag ggc 
Ser Gin Gly 



gac tat gtc 
Asp Tyr Val 
295 

aca age gat 
Thr Ser Asp 
310 

aaa tat cca 
Lys Tyr Pro 
325 

aat gga cag 
Asn Gly Gin 



att get gac 
He Ala Asp 



ccc cga aaa 
Pro Arg Lys 
375 



ace ggc aag 
Thr Gly Lys 
170 

caa tac gaa 
Gin Tyr Glu 
185 

gtc cgc tea 
Val Arg Ser 
200 

gat gaa tac 
Asp Glu Tyr 



tct ttc age 
Ser Phe Ser 



cgc gca ggc 
Arg Ala Gly 
250 

tac tac gga 
Tyr Tyr Gly 
265 

gat aac cgt 
Asp Asn Arg 
280 

gcc gat ttt 
Ala Asp Phe 



ace gat gga 
Thr Asp Gly 



tac ggc ate 
Tyr Gly He 
330 

cca gcc aat 
Pro Ala Asn 
345 

gcg ctg gac 
Ala Leu Asp 
360 

ctg aaa aaa 
Leu Lys Lys 



ttc 1013 
Phe 



ctg 1061 
Leu 



ttc 1109 
Phe 



ggc 1157 
Gly 



gcc 1205 

Ala 

235 

gga 1253 
Gly 



gaa 1301 
Glu 



tat 1349 
Tyr 



tea 1397 
Ser 



ate 1445 

He 

315 

ttt 1493 
Phe 



cag 1541 
Gin 



gac 1589 
Asp 



cga 1637 
Arg 
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gcc aaa taacgacgga tccgcgggaa atgcccgcgg atttttcaca ttcctttatg 1693 

Ala Lys 

380 

ttaagataac tattaatgga gggatggtat tgcgtttaaa tctctatgcc gtagtgttta 1753 

tcatgttggc ggttttatca aatgtggtgt ttctctgcgt ttttaatcaa ggtgtattgg 1813 

cgtacacttc tgctgtcatc ttcctgcttg ctgctgcata ttgcacgaag cgtcggcctg 1873 

aaaagtaagg cttcctatgc cttatggctt ctccgtaaaa tgctcgttcc gtaaggcggc 1933 

agtttgagcg cgcctttttt ccgggttccc tttaaaacgt ccgtatttgt ttcctccgga 1993 

agcgagacac ttctgttttc cgctgtaaaa ttcatcacga aaatataatc gtggcggccg 2053 

tctgtgcgga gctgggcggt gacgcctttc gggagctctg tatcgagcac tttggcaatc 2113 

ccgcactctt caatgagcct ggatataaac gcc 2146 



<210> 168 
<211> 381 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 168 

Met Asn Phe Tyr Lys Thr Leu Ala Leu Ser Thr Leu Ala Ala Ser Leu 
15 10 15 



Leu Ser Pro Ser Trp Ser lie Leu Pro Arg Ala Glu Ala Ser Ala Tyr 
20 25 30 



Lys Asp Phe Ser Val Thr Ala Asp Ala Glu Thr Glu Pro Val Asp Thr 
35 40 45 



Pro Asp Asp Ala Ala Asp Asp Pro Ala lie Trp Val His Pro Lys Gin 
50 55 60 



Pro Glu Lys Ser Arg Leu lie Thr Thr Asn Lys Lys Ser Gly Leu lie 
65 70 75 80 



Val Tyr Asp Leu Asn Gly Lys Gin Leu Ala Ala Tyr Pro Phe Gly Lys 
85 90 95 



Leu Asn Asn Val Asp Leu Arg Tyr Asn Phe Pro Leu Asp Gly Lys Lys 
100 105 110 



He Asp He Ala Gly Ala Ser Asn Arg Ser Asp Gly Lys Asn Thr Val 

319 



115 



120 



125 



Glu lie Tyr Ala Phe Asp Gly Glu Lys Asn Lys Leu Lys Asn lie Val 
130 135 140 



Asn Pro Gin Lys Pro He Gin Thr Asp He Glu Glu Val Tyr Gly Phe 
145 150 155 160 



Ser Leu Tyr His Ser Gin Lys Thr Gly Lys Phe Tyr Ala Met Val Thr 
165 170 175 



Gly Lys Asn Gly Glu Phe Glu Gin Tyr Glu Leu Phe Asp Asn Gly Lys 
180 185 190 



Gly Gin Val Glu Gly Lys Lys Val Arg Ser Phe Lys Met Ser Ser Gin 
195 200 205 



Thr Glu Gly Leu Ala Ala Asp Asp Glu Tyr Gly Lys Met Tyr He Ala 
210 215 220 



Glu Glu Asp Ala Ala He Trp Ser Phe Ser Ala Glu Pro Asn Gly Gly 
225 230 235 240 



Asp Lys Gly Lys He Val Asp Arg Ala Gly Gly Pro His Leu Thr Ala 
245 250 255 



Asp He Glu Gly Leu Thr He Tyr Tyr Gly Glu Asp Gly Glu Gly Tyr 
260 265 270 



Leu He Ala Ser Ser Gin Gly Asp Asn Arg Tyr Ala He Tyr Asp Arg 
275 280 285 



Arg Gly Lys Asn Asp Tyr Val Ala Asp Phe Ser He Asp Asp Gly Lys 
290 295 300 



Glu He Asp Gly Thr Ser Asp Thr Asp Gly He Asp Val He Gly Phe 
305 310 315 320 



Gly Leu Gly Lys Lys Tyr Pro Tyr Gly He Phe Val Ala Gin Asp Gly 
325 330 335 



Glu Asn Thr Glu Asn Gly Gin Pro Ala Asn Gin Asn Phe Lys lie Val 
340 345 350 
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Ser Trp Glu Lys lie Ala Asp Ala Leu Asp Asp Lys Pro Asp lie Asp 
355 360 365 



Asp Gin Val Asn Pro Arg Lys Leu Lys Lys Arg Ala Lys 
370 375 380 



<210> 169 

<211> 1301 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (803) 

<400> 169 



gaactgtcct 


tggcccttga 


aacccacggt 


tagegaggee tcattatacc 


gtattctcaa 


60 


taaactctct 


aatggttgaa 


tcagaataga 


ttttcgtctg cattcatcac 


ttategtcat 


120 


ctgttcgcgt 


gtactgcgtt 


ccctaatcga 


cgtggaacca cgtgctgaac 


agtggactat 


180 


ctctcgctct 


ctccataacc 


tggcttatcc 


ttcgcgcgcg gtcttaaaac 


atgctctcct 


240 


ataagcagct 


ttgggtaatg 


tctgcttatt 


ccatcaccct cgcaaccgtg 


ttttttgcaa 


300 


ttatggacgc 


gctggaggcg 


gtggttccaa 


gtcagttcct cctgaactgg 


tttgtgaact 


360 


ttatcatgct 


gtttctcgcc 


attaaagaaa 


cgccggcttc taaagcagcg 


aggtaaagcg 


420 


ggcaggagca 


aatttgttgt 


catgttggaa 


gagggacaag cgtaacataa 


taaaaaatgc 


480 


acgaaatggg 


gacaaatcag 


atg aaa cgt gtc att gtg ctg ttt teg att ttg 
Met Lys Arg Val lie Val Leu Phe Ser lie Leu 


533 



15 10 

etc gec ctg ttc att gtt tat tat gac ttg aaa tea ggc ace ate cct 581 
Leu Ala Leu Phe lie Val Tyr Tyr Asp Leu Lys Ser Gly Thr lie Pro 
15 20 25 

caa aac gee tta ccg get tea ace atg gca gcg gaa get ccg get gca 629 
Gin Asn Ala Leu Pro Ala Ser Thr Met Ala Ala Glu Ala Pro Ala Ala 
30 35 40 

age ctg caa tat aag tec gtt acg gta aag ccc gga caa acg gta ttt 677 
Ser Leu Gin Tyr Lys Ser Val Thr Val Lys Pro Gly Gin Thr Val Phe 
45 50 55 

tea ate ate ggg aac age gee gtt ccg get gac aaa ata gec gaa gat 725 
Ser lie lie Gly Asn Ser Ala Val Pro Ala Asp Lys lie Ala Glu Asp 
60 65 70 75 
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ttt gaa gag ttg aat ccg aat gtt gag gcg ggc cgc att caa gca ggt 773 
Phe Glu Glu Leu Asn Pro Asn Val Glu Ala Gly Arg lie Gin Ala Gly 
80 85 90 

gtc acc tac aag ttt ccc gtt tat cct gat taagcgttaa tttcttgtca 823 
Val Thr Tyr Lys Phe Pro Val Tyr Pro Asp 
95 100 



gtttcatgaa 


cgggctgtta 


caataagact 


tgtaaacgat 


ttggtataag 


aaaaggagca 


883 


accgcctccg 


aattatactt 


aaggagcgaa 


ttcaagtgag 


tgaaatcaca 


catcgtacaa 


943 


aaacgcgtcc 


cgttaaagtg 


ggacctttaa 


caataggcgg 


caataacgaa 


gtcgtcattc 


1003 


aaagcatgac 


aacaacgaaa 


acacatgacg 


ttgaagcaac 


cgtcgccgaa 


atcaacagac 


1063 


tcgcggaagc 


aggatgtcaa 


atcgtccgcg 


tcgcctgtcc 


tgatgaacgg 


gctgccgacg 


1123 


ccattccaga 


gatcaaaaag 


cggatatcca 


tccctcttgt 


cgtggatatt 


catttcaact 


1183 


ataaattggc 


attaaaagcg 


atcgaaggcg 


gagccgataa 


aatccgcatc 


aatccgggta 


1243 


acatcggccg 


ccgcgaaaag 


gttgaagcgg 


tcgtcaacgc 


agcgaaggaa 


aagggcat 


1301 



<210> 170 
<211> 101 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 170 

Met Lys Arg Val He Val Leu Phe Ser He Leu Leu Ala Leu Phe He 
15 10 15 



Val Tyr Tyr Asp Leu Lys Ser Gly Thr He Pro Gin Asn Ala Leu Pro 
20 25 30 



Ala Ser Thr Met Ala Ala Glu Ala Pro Ala Ala Ser Leu Gin Tyr Lys 
35 40 45 



Ser Val Thr Val Lys Pro Gly Gin Thr Val Phe Ser He He Gly Asn 
50 55 60 



Ser Ala Val Pro Ala Asp Lys He Ala Glu Asp Phe Glu Glu Leu Asn 
65 70 75 80 



Pro Asn Val Glu Ala Gly Arg He Gin Ala Gly Val Thr Tyr Lys Phe 
85 90 95 



Pro Val Tyr Pro Asp 

322 



100 



<210> 171 

<211> 1627 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1124) 



<400> 171 
cgggttcatc 


agcttgtcac 


atcgctaaag 


aaaaeggetc 


agtcagacga 


tgaatttctc 


60 


ttcaatctcg 


gaaaagaact 


gacagattgc 


agctttagaa 


tttacatgtg 


cgatgaagac 


120 


ggtattcagc 


tgacgaaaaa 


cgtgtttaag 


catgaeggag 


catggatatt 


teagectgag 


180 


tacatcggca 


aaaattggag 


ctggcgccct 


tattttctcg 


agaatatcat 


gaggatgaga 


240 


acgatgagaa 


aagggttttt 


cagcgatttg 


tacagegata 


tegaaaeggg 


ggaaatgatc 


300 


agaacgtttt 


cctatccgat 


ggatgaagaa 


ttgtatctgt 


tcattgacct 


gtcctactca 


360 


tatttatacg 


aacaagacgg 


attaatttaa 


gcggcggcct 


ttcgccgctt 


tttctttttg 


420 


aaaaaatgaa 


tcccgagagg 


tttgtttcgc 


gtatataaag 


gaaaatgtga 


aaatataaat 


480 


gctaaaaagg 


ggtggatcat 


atg aag aac gtt tgg tea tec tta ctg tgc gcg 
Met Lys Asn Val Trp Ser Ser Leu Leu Cys Ala 


533 



15 10 

ctt ctg get gcg get ctt gta ttc ttc tgc gcg gat ttt gec aaa gec 581 
Leu Leu Ala Ala Ala Leu Val Phe Phe Cys Ala Asp Phe Ala Lys Ala 
15 20 25 

gga gaa aaa ccg aca aga gca teg tta ttt gag acc ctt caa tec gta 629 
Gly Glu Lys Pro Thr Arg Ala Ser Leu Phe Glu Thr Leu Gin Ser Val 
30 35 40 

teg gac gtc cat ttt cag ctg acc gaa aag gaa aga acg aaa aca gac 677 
Ser Asp Val His Phe Gin Leu Thr Glu Lys Glu Arg Thr Lys Thr Asp 
45 50 55 

atg ata tec etc ttg gaa cct tat atg gag cac gee atg gca gtg aag 725 
Met lie Ser Leu Leu Glu Pro Tyr Met Glu His Ala Met Ala Val Lys 
60 65 70 75 

tat gta gag gcg aac gec ttt cct gaa caa gcg ggg tgg att ttt tac 773 
Tyr Val Glu Ala Asn Ala Phe Pro Glu Gin Ala Gly Trp lie Phe Tyr 
80 85 90 

ggg aca gac gcg cct gaa gtt gca ate cct ttc ttc age tat ggc gga 821 
Gly Thr Asp Ala Pro Glu Val Ala lie Pro Phe Phe Ser Tyr Gly Gly 
95 100 105 
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gac aca aaa gtg gcg ggg aaa gac gga age tat acc gta tat gaa ttt 869 
Asp Thr Lys Val Ala Gly Lys Asp Gly Ser Tyr Thr Val Tyr Glu Phe 
110 115 120 

gtt gga gat caa aac gac ggc cct gtt tea tat caa aaa aat tat cag 917 
Val Gly Asp Gin Asn Asp Gly Pro Val Ser Tyr Gin Lys Asn Tyr Gin 
125 130 135 

acg gtg acg ctg aag aat acc ggc ggc age ttc aaa gta acg gat ate 965 
Thr Val Thr Leu Lys Asn Thr Gly Gly Ser Phe Lys Val Thr Asp lie 
140 145 150 155 

ggc caa tct gat aca aaa ccg get gga gaa gaa ata atg tec aaa caa 1013 
Gly Gin Ser Asp Thr Lys Pro Ala Gly Glu Glu lie Met Ser Lys Gin 
160 165 170 

ccg gat gaa aaa gaa aca age teg aat ttt gcg gat aaa ggg gaa gga 1061 
Pro Asp Glu Lys Glu Thr Ser Ser Asn Phe Ala Asp Lys Gly Glu Gly 
175 180 185 

gac cag get gca ttt ccg ctt ttt gee acc gat gtt aac tgg aca ttg 1109 
Asp Gin Ala Ala Phe Pro Leu Phe Ala Thr Asp Val Asn Trp Thr Leu 
190 195 200 

gee gga att ttc age tagcaaaaga atttaaagaa aatcattgac aatgatactg 1164 
Ala Gly He Phe Ser 
205 



ataatcatta 


tcatttaatt 


atagagagat 


gaacctctct 


gttccccaac 


ccctctatca 


1224 


gatcaagatt 


taaaaaactt 


ggcgctgccc 


ccgccaagtt 


ttttatttgc 


atggaatccc 


1284 


gcacttcaaa 


tagctgeggg 


atttttgggc 


attaggegeg 


cgcaggaata 


agacaatcct 


1344 


ttgetccata 


aatctaaatt 


ggtggttcaa 


atagactcct 


ctgcagtcaa 


aaaaatattt 


1404 


ttcatgtatg 


acatgaaaaa 


agaaaactca 


aactatgaaa 


aagcggtttt 


tctttttcat 


1464 


gatcaaaaag 


gaaaaatgtc 


ateggctgat 


actttgtggt 


atgatgcttt 


gtagaacttg 


1524 


tattataatt 


aatacttgtt 


gatcctgaag 


ttgttttttt 


gaaaggagtc 


ttttttagaa 


1584 


tgtcacaatt 


aatgggtatc 


atcacgagac 


tgeagagect 


gca 




1627 



<210> 172 

<211> 208 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 172 

Met Lys Asn Val Trp Ser Ser Leu Leu Cys Ala Leu Leu Ala Ala Ala 
1 5 10 15 
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Leu Val Phe Phe Cys Ala Asp Phe Ala Lys Ala Gly Glu Lys Pro Thr 
20 25 30 



Arg Ala Ser Leu Phe Glu Thr Leu Gin Ser Val Ser Asp Val His Phe 
35 40 45 



Gin Leu Thr Glu Lys Glu Arg Thr Lys Thr Asp Met lie Ser Leu Leu 
50 55 60 



Glu Pro Tyr Met Glu His Ala Met Ala Val Lys Tyr Val Glu Ala Asn 
65 70 75 80 



Ala Phe Pro Glu Gin Ala Gly Trp lie Phe Tyr Gly Thr Asp Ala Pro 
85 90 95 



Glu Val Ala lie Pro Phe Phe Ser Tyr Gly Gly Asp Thr Lys Val Ala 
100 105 110 



Gly Lys Asp Gly Ser Tyr Thr Val Tyr Glu Phe Val Gly Asp Gin Asn 
115 120 125 



Asp Gly Pro Val Ser Tyr Gin Lys Asn Tyr Gin Thr Val Thr Leu Lys 
130 135 140 



Asn Thr Gly Gly Ser Phe Lys Val Thr Asp lie Gly Gin Ser Asp Thr 
145 150 155 160 



Lys Pro Ala Gly Glu Glu lie Met Ser Lys Gin Pro Asp Glu Lys Glu 
165 170 175 



Thr Ser Ser Asn Phe Ala Asp Lys Gly Glu Gly Asp Gin Ala Ala Phe 
180 185 190 



Pro Leu Phe Ala Thr Asp Val Asn Trp Thr Leu Ala Gly lie Phe Ser 
195 200 205 



<210> 173 

<211> 2297 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1802) 



325 



<400> 173 



gacatcgccg 


ccaagatgcg 


ggatgggatt 


gagaaattga 


tggaatcgct 


gatcctttct 


60 


ggcctagtca 


tgctggttct 


cgaccattca 


aggccggctt 


ccggcggcga 


gcaccatctt 


120 


tcccactacc 


ttgaaatgaa 


agcgctggag 


aacaataagc 


ggcaagtgct 


ccacggtgct 


180 


aaagtcggct 


qcaqcqcqat 


tatgctgact 


gacatttacc 


gatctcttat 


cggtgcaagc 

zj zj zj zj 


240 


ctgggtgatc 


aacacgctga 


gcaagcgatt 


cgctccgttt 


atgaaaagct 


ccctgacggt 


300 


aagaaaatgg 


cagagtggat 


gaggcgtatc 


ggcgggcctg 


tatcattcaa 


agaactcgat 


360 


gttgaagaag 


agctggtgag 


agaagcgctc 


gcatacgccc 


atcagctcag 


agaccggtat 


420 


acgggactga 


aaatcatcaa 


tcaatacggc 


cttttgccgg 


ggcttttagg 


caaaggacca 


480 



ggcgtgaaag gggttaaaat gtg aaa agg ttc ctt tea tct ate ttt atg gtc 533 

Val Lys Arg Phe Leu Ser Ser lie Phe Met Val 
15 10 

acg gtc get gta tgt ttg ctt tta teg ggg tgc aag gcg agt cct gee 581 
Thr Val Ala Val Cys Leu Leu Leu Ser Gly Cys Lys Ala Ser Pro Ala 
15 20 25 

tec gat caa gcg gac ggc ace gaa ctg aca ttt tgg aca ttc aac ggc 629 
Ser Asp Gin Ala Asp Gly Thr Glu Leu Thr Phe Trp Thr Phe Asn Gly 
30 35 40 

ctt cat gaa cag ttt tat get gag atg gtg aaa gaa tgg aac aaa aag 677 
Leu His Glu Gin Phe Tyr Ala Glu Met Val Lys Glu Trp Asn Lys Lys 
45 50 55 

tat ccc gag cga aaa ate aaa tta aat aca gtg gtg tat ccg tat gga 725 
Tyr Pro Glu Arg Lys lie Lys Leu Asn Thr Val Val Tyr Pro Tyr Gly 
60 65 70 75 

cag atg cat gac aat tta tct ate teg ctt tta gec ggg aaa ggg gtt 773 
Gin Met His Asp Asn Leu Ser lie Ser Leu Leu Ala Gly Lys Gly Val 
80 85 90 

cca gat att gee gat gtt gag ctg ggg cgc tat teg aac ttt ttg aag 821 
Pro Asp lie Ala Asp Val Glu Leu Gly Arg Tyr Ser Asn Phe Leu Lys 
95 100 105 

ggc tct gac att cct ctt ace gat tta acg ccg ctt gtg gag gac gaa 869 
Gly Ser Asp lie Pro Leu Thr Asp Leu Thr Pro Leu Val Glu Asp Glu 
110 115 120 

cgc gac aag ttt gtt gaa gcg agg ctg acg etc tac age aag aac ggc 917 
Arg Asp Lys Phe Val Glu Ala Arg Leu Thr Leu Tyr Ser Lys Asn Gly 
125 130 135 

aag ctt tac gga ctt gac aca cat gtc gga act ace gtg atg tat tac 965 
Lys Leu Tyr Gly Leu Asp Thr His Val Gly Thr Thr Val Met Tyr Tyr 
140 145 150 155 
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aac atg gaa atg atg aat aaa gca ggc gtt gat ccg gac gac ate aaa 1013 
Asn Met Glu Met Met Asn Lys Ala Gly Val Asp Pro Asp Asp lie Lys 
160 165 170 

aca tgg gaa gat tac agg gaa gcg ggc aaa aag gtc gtc aaa get etc 1061 
Thr Trp Glu Asp Tyr Arg Glu Ala Gly Lys Lys Val Val Lys Ala Leu 
175 180 185 

gga aag ccg atg acg acg att gaa acg ace gac ccg aat tea ttt ctg 1109 
Gly Lys Pro Met Thr Thr lie Glu Thr Thr Asp Pro Asn Ser Phe Leu 
190 195 200 

ccg ctg gtt tec cag cag gga tec ggt tac ttt gat gag cag ggg egg 1157 
Pro Leu Val Ser Gin Gin Gly Ser Gly Tyr Phe Asp Glu Gin Gly Arg 
205 210 215 

ttg aca tta aac aat gag aca aac gtg aaa acg etc gaa ttt tta aag 1205 
Leu Thr Leu Asn Asn Glu Thr Asn Val Lys Thr Leu Glu Phe Leu Lys 
220 225 230 235 

act tta att gag aaa gac aaa att gee gtc aca acg ccc gga ggc aat 1253 
Thr Leu lie Glu Lys Asp Lys lie Ala Val Thr Thr Pro Gly Gly Asn 
240 245 250 

cat cac agt gaa gag tat tac gga ttt atg aac caa ggc ggc gcg gcg 13 01 

His His Ser Glu Glu Tyr Tyr Gly Phe Met Asn Gin Gly Gly Ala Ala 
255 260 265 

tct gtc tta atg ccg ate tgg tat atg ggc cgt ttt ttg gat tat atg 134 9 

Ser Val Leu Met Pro lie Trp Tyr Met Gly Arg Phe Leu Asp Tyr Met 
270 275 280 

cct gac ttg aaa ggg aaa ate gcg ate aga ccg ctg ccg gca tgg gaa 13 97 

Pro Asp Leu Lys Gly Lys lie Ala lie Arg Pro Leu Pro Ala Trp Glu 
285 290 295 

gaa ggg gga gac cgc tea gcg gga atg ggc gga acg gee ace gtg att 1445 
Glu Gly Gly Asp Arg Ser Ala Gly Met Gly Gly Thr Ala Thr Val He 
300 305 310 315 

cca aaa cag gcg aaa cag gtc gat ctg gee aag gat ttc ttg aaa ttt 1493 
Pro Lys Gin Ala Lys Gin Val Asp Leu Ala Lys Asp Phe Leu Lys Phe 
320 325 330 

gec aaa gcg tea aaa gaa ggc aac ate aag ctg tgg ace gtg etc ggg 1541 
Ala Lys Ala Ser Lys Glu Gly Asn He Lys Leu Trp Thr Val Leu Gly 
335 340 345 

ttc gat ccg etc aga tgg gat gtg tgg gac teg gac gaa ttg aaa aaa 1589 
Phe Asp Pro Leu Arg Trp Asp Val Trp Asp Ser Asp Glu Leu Lys Lys 
350 355 360 

cca aat caa tat aca gaa tac ttt caa aac gga caa cac ate ttt tec 1637 
Pro Asn Gin Tyr Thr Glu Tyr Phe Gin Asn Gly Gin His He Phe Ser 
365 370 375 



327 



gtg ctt ctt gac ata aag gat gag ate aat ccg ctt tac ctt act gag 1685 
Val Leu Leu Asp He Lys Asp Glu He Asn Pro Leu Tyr Leu Thr Glu 
380 385 390 395 

gat tat gcg aag act tec gat etc gtc aac aga aac ata ctg tac gaa 1733 
Asp Tyr Ala Lys Thr Ser Asp Leu Val Asn Arg Asn He Leu Tyr Glu 
400 405 410 

gcg etc aaa acg aag age aaa aca ccg aaa gaa gca ttg gac aaa gca 1781 
Ala Leu Lys Thr Lys Ser Lys Thr Pro Lys Glu Ala Leu Asp Lys Ala 
415 420 425 

gca get gaa gtg aaa ggg caa tagtctttca ttactgtaaa gegaggegat 1832 
Ala Ala Glu Val Lys Gly Gin 
430 



aacttgaaga 


ctgttaaaac 


agatacagtg 


cattegttte 


cgccggtgag cagaaaaaga 


1892 


aagatcagac 


gtttattata 


ttcagcaaaa 


gccgcaccct 


acatttttac 


agcacctttt 


1952 


gtactctcct 


tttgeatatt 


ttttctttat 


ccgcttatca 


gegtegtcat 


catgagtttt 


2012 


caaagcattc 


tccccgggga 


agtccgcttc 


ategggaegg 


agaactataa 


agcattaaac 


2072 


aatcctacat 


tttatacege 


actattcaac 


acegtaaaat 


acaccttttg gaeattgetg 


2132 


attttaatac 


ctgttcctct 


tattctggca 


gtctttttag 


attctaaact 


cgtaaagttt 


2192 


aaaaacgtgt 


teaaategge 


tttattcatc 


ccggctctga 


cttcaaccat 


tgtggcgggg 


2252 


attattttca 


ggctgatttt 


tggagaaatg 


gatacatccc 


tggcg 




2297 



<210> 174 
<211> 434 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 174 

Val Lys Arg Phe Leu Ser Ser He Phe Met Val Thr Val Ala Val Cys 
15 10 15 



Leu Leu Leu Ser Gly Cys Lys Ala Ser Pro Ala Ser Asp Gin Ala Asp 
20 25 30 



Gly Thr Glu Leu Thr Phe Trp Thr Phe Asn Gly Leu His Glu Gin Phe 
35 40 45 



Tyr Ala Glu Met Val Lys Glu Trp Asn Lys Lys Tyr Pro Glu Arg Lys 
50 55 60 



He Lys Leu Asn Thr Val Val Tyr Pro Tyr Gly Gin Met His Asp Asn 
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65 70 75 80 



Leu Ser lie Ser Leu Leu Ala Gly Lys Gly Val Pro Asp lie Ala Asp 
85 90 95 



Val Glu Leu Gly Arg Tyr Ser Asn Phe Leu Lys Gly Ser Asp lie Pro 
100 105 110 



Leu Thr Asp Leu Thr Pro Leu Val Glu Asp Glu Arg Asp Lys Phe Val 
115 120 125 



Glu Ala Arg Leu Thr Leu Tyr Ser Lys Asn Gly Lys Leu Tyr Gly Leu 
130 135 140 



Asp Thr His Val Gly Thr Thr Val Met Tyr Tyr Asn Met Glu Met Met 
145 150 155 160 



Asn Lys Ala Gly Val Asp Pro Asp Asp lie Lys Thr Trp Glu Asp Tyr 
165 170 175 



Arg Glu Ala Gly Lys Lys Val Val Lys Ala Leu Gly Lys Pro Met Thr 
180 185 190 



Thr lie Glu Thr Thr Asp Pro Asn Ser Phe Leu Pro Leu Val Ser Gin 
195 200 205 



Gin Gly Ser Gly Tyr Phe Asp Glu Gin Gly Arg Leu Thr Leu Asn Asn 
210 215 220 



Glu Thr Asn Val Lys Thr Leu Glu Phe Leu Lys Thr Leu lie Glu Lys 
225 230 235 240 



Asp Lys lie Ala Val Thr Thr Pro Gly Gly Asn His His Ser Glu Glu 
245 250 255 



Tyr Tyr Gly Phe Met Asn Gin Gly Gly Ala Ala Ser Val Leu Met Pro 
260 265 270 



lie Trp Tyr Met Gly Arg Phe Leu Asp Tyr Met Pro Asp Leu Lys Gly 
275 280 285 



Lys lie Ala lie Arg Pro Leu Pro Ala Trp Glu Glu Gly Gly Asp Arg 
290 295 300 
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Ser Ala Gly Met Gly Gly Thr Ala Thr Val He Pro Lys Gin Ala Lys 
305 310 315 320 



Gin Val Asp Leu Ala Lys Asp Phe Leu Lys Phe Ala Lys Ala Ser Lys 
325 330 335 



Glu Gly Asn He Lys Leu Trp Thr Val Leu Gly Phe Asp Pro Leu Arg 
340 345 350 



Trp Asp Val Trp Asp Ser Asp Glu Leu Lys Lys Pro Asn Gin Tyr Thr 
355 360 365 



Glu Tyr Phe Gin Asn Gly Gin His He Phe Ser Val Leu Leu Asp He 
370 375 380 



Lys Asp Glu He Asn Pro Leu Tyr Leu Thr Glu Asp Tyr Ala Lys Thr 
385 390 395 400 



Ser Asp Leu Val Asn Arg Asn He Leu Tyr Glu Ala Leu Lys Thr Lys 
405 410 415 



Ser Lys Thr Pro Lys Glu Ala Leu Asp Lys Ala Ala Ala Glu Val Lys 
420 425 430 



Gly Gin 



<210> 175 

<211> 1864 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (533) . . (991) 

<400> 175 

tatgcgctgc gagcactgcg ccgtcgggta tacgctccag acgaaggacc cggacgcgct 60 

gccagtcagc cttctgttga aacggcttga tgagattccc cgccttcgtt ctttaagcat 120 

tacgggcggc gagccgatgc tctcattaaa atctgtaaag gaatatgtcg ttcctttatt 180 

aaaatacgct catgaacgcg gcgtgcggac gcagatcaac tcaaacttga cgctcgatat 240 
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cggccgctac gagctgatca tcccctacct ggatgtgctt catatttccc acaactgggg 300 

aacggtcgaa gactttgcag aaatcggctt cgctatgatg gataaaaagc cgacgtttgc 3 60 

acagcgggcg cgctatttcg aaaaaatgat cgaaaacagc cggacgcttg ttgatgaagg 420 

ggtcatggtc tccgccgaga cgatgctcaa caaacggacg cttcctcata tcgagcatat 480 

tcaccggcaa attgtcgaag acatgaaatg ccagcgccat gaggtccatc eg atg tat 538 

Met Tyr 
1 

ccg age gac ttt gca age gca ctt gaa tct tta age tta aaa gac atg 586 
Pro Ser Asp Phe Ala Ser Ala Leu Glu Ser Leu Ser Leu Lys Asp Met 
5 10 15 

aga aaa gcg ate cac cgc ctt ctt gac att cgc gac gaa aat acg tgg 634 
Arg Lys Ala lie His Arg Leu Leu Asp lie Arg Asp Glu Asn Thr Trp 
20 25 30 

atg ctg ttc ggc act ctg ccg ttt tac gcg tgc age cct gat cct gaa 682 
Met Leu Phe Gly Thr Leu Pro Phe Tyr Ala Cys Ser Pro Asp Pro Glu 
35 40 45 50 

gat cac gee etc tta cag egg ctg cgc gaa gcg aaa aac gtc ace gtc 730 
Asp His Ala Leu Leu Gin Arg Leu Arg Glu Ala Lys Asn Val Thr Val 
55 60 65 

aga aac gac cct gac ggc aga teg cgc ctg aac gtc aat att ttt gac 778 
Arg Asn Asp Pro Asp Gly Arg Ser Arg Leu Asn Val Asn lie Phe Asp 
70 75 80 

ggc aat ate ate gtg ace gat ttc gga gat act ccg ccg etc ggc aac 826 
Gly Asn lie lie Val Thr Asp Phe Gly Asp Thr Pro Pro Leu Gly Asn 
85 90 95 

att cag aca gac age ctg cca age gee tac gcg aag tgg aga aaa aca 874 
lie Gin Thr Asp Ser Leu Pro Ser Ala Tyr Ala Lys Trp Arg Lys Thr 
100 105 110 

gag ctt gee aaa gaa etc aac tgc cac tgc ccg cac gtc egg tgc etc 922 
Glu Leu Ala Lys Glu Leu Asn Cys His Cys Pro His Val Arg Cys Leu 
115 120 125 130 

gga ccg aat gtg etc gtc aaa aac age tat tat caa gat gtt gat ttt 970 
Gly Pro Asn Val Leu Val Lys Asn Ser Tyr Tyr Gin Asp Val Asp Phe 
135 140 145 

act tec aga aca gca aga gta tgaaaaaagc aagccgcaaa ggcttgcttt 1021 
Thr Ser Arg Thr Ala Arg Val 
150 

tttatttegg ctgatggctg agctgaaagc cgaatgtcag gtgatcctgt acaggaatcc 1081 

aagegecgat tecttgegag gtgatatttt tgacgactag ctttcttttg ttgectttta 1141 

atacgatgta cacttcgccg taggtgactt ttcctttttc attgaeggea ggtgcatagg 1201 
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cgtgtaaatt 


tcccagtttt 


ttcggctgca 


ctttataaat 


ctgatcgcgt 


tttgtaccgg 


1261 


agccgaccac 


tgtttcaaag 


gcgagcggca gctttgtttt 


ttccatggct 


ttgagcatca 


1321 


tcatattttt 


gacatcttcc 


acctt taaaa 


ctttcgctgt 


taagccgcct 


ttgattttgc 


1381 


tcgtctgttc 


ctgggaatac 




caggtgcttt 


cccgccccgg 


ttgtcaaagc 


1441 


ggtttgtgtt 


gattttgcgg 


tattcccaat 


tcgcaacggt 


ttcattcgag 


gtgtaaccta 


1501 


gcgcccatct 


gcccaaataa 


atcatcaccc 


aataaccaat 


tgccagcggt 


gtgccggaaa 


1561 


tgcttgactc 


attcagcatt 


ttaatcagat 


gcggattttc 


aatcgcaata 


tcggttgttt 


1621 


tcagcagctc 


ttcggctaat 


tcgctcggct 


gcagcctcgg 


ctgatcctga 


gaggcgttag 


1681 


ggtatgtgtt 


ctctttggaa 


atattcgtga 


cagagcttgg 


aatcttgatc 


ggcttggctg 


1741 


cgtcagcttc 


ctgtacagcg 


aaaaaactaa 


aggataaaaa 


cgcagtcagc 


gtaaaacaca 


1801 


aaagcttttt 


catactatca 


ctctttctgt 


ttctttttcc 


ttattgtttt 


ccggatgctc 


1861 


tct 












1864 



<210> 176 
<211> 153 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 176 

Met Tyr Pro Ser Asp Phe Ala Ser Ala Leu Glu Ser Leu Ser Leu Lys 
15 10 15 

Asp Met Arg Lys Ala lie His Arg Leu Leu Asp lie Arg Asp Glu Asn 
20 25 30 

Thr Trp Met Leu Phe Gly Thr Leu Pro Phe Tyr Ala Cys Ser Pro Asp 
35 40 45 

Pro Glu Asp His Ala Leu Leu Gin Arg Leu Arg Glu Ala Lys Asn Val 
50 55 60 

Thr Val Arg Asn Asp Pro Asp Gly Arg Ser Arg Leu Asn Val Asn lie 
65 70 75 80 

Phe Asp Gly Asn lie lie Val Thr Asp Phe Gly Asp Thr Pro Pro Leu 
85 90 95 
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Gly Asn lie Gin Thr Asp Ser Leu Pro Ser Ala Tyr Ala Lys Trp Arg 
100 105 110 



Lys Thr Glu Leu Ala Lys Glu Leu Asn Cys His Cys Pro His Val Arg 
115 120 125 



Cys Leu Gly Pro Asn Val Leu Val Lys Asn Ser Tyr Tyr Gin Asp Val 
130 135 140 



Asp Phe Thr Ser Arg Thr Ala Arg Val 
145 150 



<210> 177 

<211> 1763 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (503) . . (1264) 



<400> 177 
gccgctgacc 


taagggagca 


agctcccgtc 


ggtccgctcg 


acttgeatgt 


attaggcacg 


60 


ccgccagcgt 


tcgtcctgag 


ccaggatcaa 


actctccatg 


aaataatgga 


gegcagatta 


120 


agttcgtcac 


atcctgtgac 


aacatctgca 


tgacctgcat 


cgtgcaggcc 


cctgactacg 


180 


cacactcaaa 


tgtgcgattt 


ataaaaatga 


attaacaggt 


acgttttgtc 


ttgtttagtt 


240 


ttcaaagatc 


atttccgctt 


cgttcagcgg 


ctttaataat 


ataacatcaa 


gctcacatat 


300 


ttgtcaataa 


cttttctcaa 


aattattttt 


tggagctttt 


tcatgtcagc 


tgtttatcag 


360 


cgacgaataa 


caatataaca 


tgtttattta 


attccggtca 


accctctttt 


taattttttt 


420 


cttaagatga 


attattgtta 


tgttctattt 


taaacaagca 


taggatgaaa 


acaaagcagc 


480 


atggacaagg 


aggagttttt 


ct gtg aac 


cat ttt tat gtg tgg cat ate aaa 


532 



Val Asn His Phe Tyr Val Trp His lie Lys 
15 10 

egg att aag cag eta ate att att atg ata gee get ttt gcg aca gca 580 
Arg He Lys Gin Leu He He He Met He Ala Ala Phe Ala Thr Ala 
15 20 25 

agt ttt ttt tat gtg caa aac ctg etc cct ctt cct gtg ttt tct aca 628 
Ser Phe Phe Tyr Val Gin Asn Leu Leu Pro Leu Pro Val Phe Ser Thr 
30 35 40 

gaa ggc gga gca aaa gcg gta tat aga gga gat tea gat aca aat gaa 676 
Glu Gly Gly Ala Lys Ala Val Tyr Arg Gly Asp Ser Asp Thr Asn Glu 
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45 50 55 

gta gcc ctt aca ttt aat ate age tgg gga gat caa aag gca atg ccc 724 
Val Ala Leu Thr Phe Asn lie Ser Trp Gly Asp Gin Lys Ala Met Pro 
60 65 70 

att tta gac aca tta aaa gca aac ggt att aaa gac gcg acc ttt ttt 772 
lie Leu Asp Thr Leu Lys Ala Asn Gly lie Lys Asp Ala Thr Phe Phe 
75 80 85 90 

eta tea get tea tgg gca gag cgc cac ccg gat gtc gta gaa aga ate 82 0 

Leu Ser Ala Ser Trp Ala Glu Arg His Pro Asp Val Val Glu Arg lie 
95 100 105 

cgt aaa gat ggt cac cag ate ggg agt atg ggc tat get tat aaa aac 868 
Arg Lys Asp Gly His Gin lie Gly Ser Met Gly Tyr Ala Tyr Lys Asn 
110 115 120 

tat teg caa atg aag aaa age gag ate aaa aaa gac tta gca aaa gca 916 
Tyr Ser Gin Met Lys Lys Ser Glu lie Lys Lys Asp Leu Ala Lys Ala 
125 130 135 

cga cac tec ttt caa aaa etc ggg ctt gac gac ctt acg ctt tta aga 964 
Arg His Ser Phe Gin Lys Leu Gly Leu Asp Asp Leu Thr Leu Leu Arg 
140 145 150 

ccg ccg acc ggc cag ttt aat aaa gac gta etc gat gtt get aaa cag 1012 
Pro Pro Thr Gly Gin Phe Asn Lys Asp Val Leu Asp Val Ala Lys Gin 
155 160 165 170 

tac ggc tac acc gtt gtt cat tat agt att aac teg gat gac tgg acg 1060 
Tyr Gly Tyr Thr Val Val His Tyr Ser lie Asn Ser Asp Asp Trp Thr 
175 180 185 

aac ccg ggg gtt caa aag ate gtc caa aac gta aat gga acg gta aac 1108 
Asn Pro Gly Val Gin Lys lie Val Gin Asn Val Asn Gly Thr Val Asn 
190 195 200 

gcc ggt gac ate gtg etc ttt cac get tea gat tec gcc aaa caa aca 1156 
Ala Gly Asp lie Val Leu Phe His Ala Ser Asp Ser Ala Lys Gin Thr 
205 210 215 

aaa gaa gcc ctg cca gag ate gtg cac cat etc aga age aag ggg etc 12 04 

Lys Glu Ala Leu Pro Glu lie Val His His Leu Arg Ser Lys Gly Leu 
220 225 230 

aaa aac gta aca gtc age gaa tta ate gca aat acg gat gca aaa tct 1252 
Lys Asn Val Thr Val Ser Glu Leu lie Ala Asn Thr Asp Ala Lys Ser 
235 240 245 250 

tea gaa gta aag tagcagcegg tetaagegeg tgcctgaaat tttggcagca 13 04 
Ser Glu Val Lys 

ttaaaagctg aaaagcgttg caggctaata aaggaagcag cattaaatag agccagtcct 1364 

cttcattgac ccttaacgcc gggaaccact ccatcacagt aaaaacaaac attagaaata 1424 
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atgcggaaac gaacgttttt ttagaggact gtttttgctt tgcataagcg gccgcaatgc 1484 

ctaccgccaa aataaagagc ggcagccaaa tgtacggaat gatggagcct ccatcttttt 1544 

caaaaaacag aaagcgcaag taaaccaagt caaacgcgac aaatataatc aaaaacagct 1604 

gaatcgaatt ccacaaagaa tgagatctga aaatttccag tgcaaagcgg tgaatcgtta 1664 

agaaaatcac aaatcccatt tgagcaatca cgctaaagat catgccaacc ccgataaacc 1724 

agaaaagaac agacagaatc tccaatacct cgaaggaaa 1763 



<210> 178 

<211> 254 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 178 

Val Asn His Phe Tyr Val Trp His lie Lys Arg lie Lys Gin Leu lie 
1 5 10 15 



He He Met He Ala Ala Phe Ala Thr Ala Ser Phe Phe Tyr Val Gin 
20 25 30 



Asn Leu Leu Pro Leu Pro Val Phe Ser Thr Glu Gly Gly Ala Lys Ala 
35 40 45 



Val Tyr Arg Gly Asp Ser Asp Thr Asn Glu Val Ala Leu Thr Phe Asn 
50 55 60 



He Ser Trp Gly Asp Gin Lys Ala Met Pro He Leu Asp Thr Leu Lys 
65 70 75 80 



Ala Asn Gly lie Lys Asp Ala Thr Phe Phe Leu Ser Ala Ser Trp Ala 
85 90 95 



Glu Arg His Pro Asp Val Val Glu Arg He Arg Lys Asp Gly His Gin 
100 105 110 



He Gly Ser Met Gly Tyr Ala Tyr Lys Asn Tyr Ser Gin Met Lys Lys 
115 120 125 



Ser Glu He Lys Lys Asp Leu Ala Lys Ala Arg His Ser Phe Gin Lys 
130 135 140 
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Leu Gly Leu Asp Asp Leu Thr Leu Leu Arg Pro Pro Thr Gly Gin Phe 
145 150 155 160 



Asn Lys Asp Val Leu Asp Val Ala Lys Gin Tyr Gly Tyr Thr Val Val 
165 170 175 



His Tyr Ser lie Asn Ser Asp Asp Trp Thr Asn Pro Gly Val Gin Lys 
180 185 190 



lie Val Gin Asn Val Asn Gly Thr Val Asn Ala Gly Asp lie Val Leu 
195 200 205 



Phe His Ala Ser Asp Ser Ala Lys Gin Thr Lys Glu Ala Leu Pro Glu 
210 215 220 



lie Val His His Leu Arg Ser Lys Gly Leu Lys Asn Val Thr Val Ser 
225 230 235 240 



Glu Leu lie Ala Asn Thr Asp Ala Lys Ser Ser Glu Val Lys 
245 250 



<210> 179 

<211> 1610 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1304) 

<400> 179 

agaaaaaatg caaacaaatc aaatcgttaa agatgacgaa ttgtttgaac ggttaagggc 60 

gctgcgcaga aagcttgctc aggaacaagg cgtgcctcct tttgttgtat tctctgacga 120 

aacgctgcgg gaaatgagcg ggaaagtccc tctgacagac gaagagcttt tgtcagtcaa 180 

aggagtggga gaacaaaaaa gagtaaaata cggagctgta tttctacagg agcttcaagc 240 

ctataaaact gagaaagaag cataaaaacc caaaatttat atatgtaaaa ttttttttag 300 

taaatctcct atttcagttg aaaaacgatt ggaacccttg atacatctga atttcggccg 360 

attttagggc ggctgaaatt cctcctcgta aaacaactgt aatcaaaaac aaattgtttt 420 

gttattgatt tgacattttc atatgttacg attgctcctg ttagccggac aataaaaagc 480 

taacaaggga ggatttactt atg aag aag acg ttt atg tec ttt gtt gca gtt 533 

Met Lys Lys Thr Phe Met Ser Phe Val Ala Val 
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15 10 

gca gca tta tct tea act gca ttc gga gcg agt gec tct gca aaa gaa 581 
Ala Ala Leu Ser Ser Thr Ala Phe Gly Ala Ser Ala Ser Ala Lys Glu 
15 20 25 

gta aca gtc caa aaa ggt gac acc ctt tgg gga ate teg caa aaa caa 629 
Val Thr Val Gin Lys Gly Asp Thr Leu Trp Gly lie Ser Gin Lys Gin 
30 35 40 

ggg gta aat ctg cag gac tta aaa gaa tgg aat cag ctt tec tct gac 677 
Gly Val Asn Leu Gin Asp Leu Lys Glu Trp Asn Gin Leu Ser Ser Asp 
45 50 55 

ttg att att ccg gga caa aag ctg aac gtt tct gaa aaa cag aca gaa 725 
Leu lie lie Pro Gly Gin Lys Leu Asn Val Ser Glu Lys Gin Thr Glu 
60 65 70 75 

gaa aag aaa caa tat acc att aaa aag gga gac act etc tgg aaa ate 773 
Glu Lys Lys Gin Tyr Thr lie Lys Lys Gly Asp Thr Leu Trp Lys lie 
80 85 90 

gee caa aaa ttc ggc gtt tea gtg aat gac ctt aaa aat tgg aac aac 821 
Ala Gin Lys Phe Gly Val Ser Val Asn Asp Leu Lys Asn Trp Asn Asn 
95 100 105 

ata aaa tea gat ate att tac ccg aat aca tec ata act gtt gac gga 869 
lie Lys Ser Asp lie lie Tyr Pro Asn Thr Ser lie Thr Val Asp Gly 
110 115 120 

cag gcg acg gtc cag get get gcg gcg caa cct gcg gaa aca aag cct 917 
Gin Ala Thr Val Gin Ala Ala Ala Ala Gin Pro Ala Glu Thr Lys Pro 
125 130 135 

gee gta caa aaa gaa gcg aaa gtc gag aag get gcg cct gee cct gca 965 
Ala Val Gin Lys Glu Ala Lys Val Glu Lys Ala Ala Pro Ala Pro Ala 
140 145 150 155 

cct aag cag gaa aaa gaa ccg get tec cgt tea aac gta tct caa age 1013 
Pro Lys Gin Glu Lys Glu Pro Ala Ser Arg Ser Asn Val Ser Gin Ser 
160 165 170 

act gee aaa gaa ctg acg gtt aca gca acg gca tac act gee aat gac 1061 
Thr Ala Lys Glu Leu Thr Val Thr Ala Thr Ala Tyr Thr Ala Asn Asp 
175 180 185 

ggc ggt atg aca ggc gtg aca gee acg ggt ate gat ctg aag gee aat 1109 
Gly Gly Met Thr Gly Val Thr Ala Thr Gly lie Asp Leu Lys Ala Asn 
190 195 200 

aaa aac gee aag gtt att gcg gtg gat cca aac gta ate ccg ctt gga 1157 
Lys Asn Ala Lys Val lie Ala Val Asp Pro Asn Val lie Pro Leu Gly 
205 210 215 

tec aag gtg tat gtg gaa ggc tac gga gaa gcg acc get gee gat acc 12 05 

Ser Lys Val Tyr Val Glu Gly Tyr Gly Glu Ala Thr Ala Ala Asp Thr 
220 225 230 235 
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ggc ggt gcg ate aag ggg aac aaa ate gac gta ttt gtt cca age aaa 1253 

Gly Gly Ala lie Lys Gly Asn Lys lie Asp Val Phe Val Pro Ser Lys 
240 245 250 

tec gca gca aaa aac tgg ggc gtt aaa acg gtt aaa gtt aaa gtt tta 1301 

Ser Ala Ala Lys Asn Trp Gly Val Lys Thr Val Lys Val Lys Val Leu 

255 260 265 

aaa taataggttt accattgatg gacactgacc atgaagatga tcagtgtctt 1354 
Lys 



ttttctgttt 


tetgeatett 


tttttctatt 


ttgatgtttt 


tttagattgg 


caaatgggta 


1414 


gttcaataga 


taaatacata 


tcagctgatc 


taaaaaggag 


ttgcagaagt 


attggtgtgg 


1474 


attatcatga 


catttttatt 


gattaatgea 


ggaattttta 


ttttttctta 


tttgaggaca 


1534 


aaagatattg 


atttaaaaac 


gtcagaegge 


tattttctcg 


gcgggcgcag 


tctcactgcc 


1594 


ctctatatcg 


gaagtt 










1610 



<210> 180 
<211> 268 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 180 

Met Lys Lys Thr Phe Met Ser Phe Val Ala Val Ala Ala Leu Ser Ser 
15 10 15 



Thr Ala Phe Gly Ala Ser Ala Ser Ala Lys Glu Val Thr Val Gin Lys 
20 25 30 



Gly Asp Thr Leu Trp Gly lie Ser Gin Lys Gin Gly Val Asn Leu Gin 
35 40 45 



Asp Leu Lys Glu Trp Asn Gin Leu Ser Ser Asp Leu lie lie Pro Gly 
50 55 60 



Gin Lys Leu Asn Val Ser Glu Lys Gin Thr Glu Glu Lys Lys Gin Tyr 
65 70 75 80 



Thr lie Lys Lys Gly Asp Thr Leu Trp Lys lie Ala Gin Lys Phe Gly 
85 90 95 



Val Ser Val Asn Asp Leu Lys Asn Trp Asn Asn lie Lys Ser Asp lie 
100 105 110 
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lie Tyr Pro Asn Thr Ser lie Thr Val Asp Gly Gin Ala Thr Val Gin 
115 120 125 



Ala Ala Ala Ala Gin Pro Ala Glu Thr Lys Pro Ala Val Gin Lys Glu 
130 135 140 



Ala Lys Val Glu Lys Ala Ala Pro Ala Pro Ala Pro Lys Gin Glu Lys 
145 150 155 160 



Glu Pro Ala Ser Arg Ser Asn Val Ser Gin Ser Thr Ala Lys Glu Leu 
165 170 175 



Thr Val Thr Ala Thr Ala Tyr Thr Ala Asn Asp Gly Gly Met Thr Gly 
180 185 190 



Val Thr Ala Thr Gly lie Asp Leu Lys Ala Asn Lys Asn Ala Lys Val 
195 200 205 



lie Ala Val Asp Pro Asn Val lie Pro Leu Gly Ser Lys Val Tyr Val 
210 215 220 



Glu Gly Tyr Gly Glu Ala Thr Ala Ala Asp Thr Gly Gly Ala lie Lys 
225 230 235 240 



Gly Asn Lys lie Asp Val Phe Val Pro Ser Lys Ser Ala Ala Lys Asn 
245 250 255 



Trp Gly Val Lys Thr Val Lys Val Lys Val Leu Lys 
260 265 



<210> 181 

<211> 1547 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1046) 

<400> 181 

gccgtatatt tttcaacggg cagacagtcg atgcagccta aaaaatcttg cagcagattg 60 
tctggcgcgt tttcattcat agacaatttt tgatattcat aaattaattg atccagctcc 120 
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tggctccgcc tgatcgtttc atcccctgta tatccataga tttcagcggc ttcaaccatc 180 

atttgccgct tcttgctgat ggaaacgagc aatgcttctt tttcaatata cctttgcacc 240 

cgctcccggg aggtcccaaa aaaatttttt tgcaaaaaaa aatttttccc cataaggctc 300 

tagtgttatg agaaaaaaat ccgggaacgg aatcaaggac cataaaaatt ttttctggcc 360 

aacccaaaac cccggtgcgt ttaagtcgtc ataaataaga aaccagcgga ggaaaaattt 420 

ttctcgcaac cctcttgtaa tctatctgac gttattgtaa catttgtaat ataagagata 480 

tatttaagga gagaggacca ttg aaa aag tta ate gtt tgt tta tta get gtt 533 

Leu Lys Lys Leu lie Val Cys Leu Leu Ala Val 
1 5 10 

tta ctg ate ttg cct gec gga gcg tec etc gca gcg aaa aat caa aca 581 
Leu Leu lie Leu Pro Ala Gly Ala Ser Leu Ala Ala Lys Asn Gin Thr 
15 20 25 

tea ggg aat tta aca aat aag caa gtc atg caa tta ace ttg cag gca 629 
Ser Gly Asn Leu Thr Asn Lys Gin Val Met Gin Leu Thr Leu Gin Ala 
30 35 40 

egg gag cac ttt tgg aat acg atg age ggc cac aat cca aaa gcg aaa 677 
Arg Glu His Phe Trp Asn Thr Met Ser Gly His Asn Pro Lys Ala Lys 
45 50 55 

aac tea act tgc cca tec aaa aca ttt gaa tac cgc ggt ctt cca tat 725 
Asn Ser Thr Cys Pro Ser Lys Thr Phe Glu Tyr Arg Gly Leu Pro Tyr 
60 65 . 70 75 

acg tat atg tgc agt gaa ttc age aca aaa gca aaa tta aca gac tac 773 
Thr Tyr Met Cys Ser Glu Phe Ser Thr Lys Ala Lys Leu Thr Asp Tyr 
80 85 90 

ttg acg ccg gtt ttc aca aaa gac gec att aaa aaa ggc ttg gaa aaa 821 
Leu Thr Pro Val Phe Thr Lys Asp Ala lie Lys Lys Gly Leu Glu Lys 
95 100 105 

tac aac ate att tct tat aaa gga aaa atg gec gtg cct gtc ggc gat 869 
Tyr Asn lie lie Ser Tyr Lys Gly Lys Met Ala Val Pro Val Gly Asp 
110 115 120 

ggg gac aac etc tta gga tgg gac aag gca aaa ate aaa ctg ate tct 917 
Gly Asp Asn Leu Leu Gly Trp Asp Lys Ala Lys He Lys Leu He Ser 
125 130 135 

caa aaa aac aat ace cgc act tat gaa ttt tec gta ccg gca ttg gat 965 
Gin Lys Asn Asn Thr Arg Thr Tyr Glu Phe Ser Val Pro Ala Leu Asp 
140 145 150 155 

gga teg gtg act gcg aaa aga aag ate acg ttt gtg aaa gaa aac aac 1013 
Gly Ser Val Thr Ala Lys Arg Lys He Thr Phe Val Lys Glu Asn Asn 
160 165 170 

aaa tgg aaa ate aat cag etc gat get gec ate taaacgaaaa agctaatgtc 1066 
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Lys Trp Lys lie Asn Gin Leu Asp Ala Ala lie 
175 180 

taaaaacgga cattagcttt tttccgtcaa acggtcagtt caacgatgtt gccgtcagga 1126 

tccagaatga ctctttcata atacccgtct cccgtgacgc gcggctttcc ggcaacctgg 1186 

tatccttcct tttcaaagcg gctcgtcatc tcgtcaacct cttgccgcga ccctaaggaa 1246 

aacgccatat gtgcatagcc ggaagcgttc tcctctcctt ttgcaaggtc ggggcgtctc 1306 

atcagctcaa gccgtgttcc cgattcaaac tggatgaaat atgattcgaa atgctttttc 1366 

ggattgacat atttttcatt cgtctttccg tgaaaaaaac gggtatagaa atctttcatt 1426 

tcctctaaat tgttcgtcca tatggcgatg tgttcgattt tcataaatct ccctcccatt 1486 

tcatattacc atatagatcc tctgcctttt tttacacttt tttaaattga taagtattca 1546 

t 1547 



<210> 182 
<211> 182 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 182 

Leu Lys Lys Leu lie Val Cys Leu Leu Ala Val Leu Leu lie Leu Pro 
15 10 15 



Ala Gly Ala Ser Leu Ala Ala Lys Asn Gin Thr Ser Gly Asn Leu Thr 
20 25 30 



Asn Lys Gin Val Met Gin Leu Thr Leu Gin Ala Arg Glu His Phe Trp 
35 40 45 



Asn Thr Met Ser Gly His Asn Pro Lys Ala Lys Asn Ser Thr Cys Pro 
50 55 60 



Ser Lys Thr Phe Glu Tyr Arg Gly Leu Pro Tyr Thr Tyr Met Cys Ser 
65 70 75 80 



Glu Phe Ser Thr Lys Ala Lys Leu Thr Asp Tyr Leu Thr Pro Val Phe 
85 90 95 



Thr Lys Asp Ala lie Lys Lys Gly Leu Glu Lys Tyr Asn lie lie Ser 
100 105 110 
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Tyr Lys Gly Lys Met Ala Val Pro Val Gly Asp Gly Asp Asn Leu Leu 
115 120 125 



Gly Trp Asp Lys Ala Lys lie Lys Leu lie Ser Gin Lys Asn Asn Thr 
130 135 140 



Arg Thr Tyr Glu Phe Ser Val Pro Ala Leu Asp Gly Ser Val Thr Ala 
145 150 155 160 



Lys Arg Lys lie Thr Phe Val Lys Glu Asn Asn Lys Trp Lys lie Asn 
165 170 175 



Gin Leu Asp Ala Ala lie 
180 



<210> 183 

<211> 1317 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (818) 










<400> 183 
agcttcaaat 


cgctcccgtc 


ccactgcttc 


tcatcttgag gaaaagttga 


ggccgctttc 


60 


attgtcatgc 


tgtatgtttc 


cacatcatga 


aatgatgcgt ttgtatgctg 


tgacagctga 


120 


ctccccaatc 


caattaacag 


gtatatgatc 


agcagcgttt gaaaaacgat 


aatgtttttt 


180 


ccggctcttt 


ttcggcatct 


cctagttcga gataatcgga acatgactac 


cctcctagcg 


240 


agtatgtaat 


ggcttttgtt 


tccgttcgtt 


ttaaagaact ttatagttag 


agtataaaga 


300 


acaagtgtgc 


cgtttgaaaa 


ctgtcaaaaa 


agtcgattaa gttcgttcta 


aagaacattt 


360 


tcgtttaatt 


cctcaaaaaa 


cctctcaaat 


tctcatcttt ttgaaaagtt 


tgtagttctt 


420 


tatagtgtac 


acaatttctt 


cttaattttt 


gtataaacac tgttgacaag 


gaaaaaatag 


480 


gatagaaagg 


atgatgaccc 


gtg ctg aaa aat gtc ata tta tgt tct ttt tta 
Val Leu Lys Asn Val lie Leu Cys Ser Phe Leu 


533 



15 10 

ctg ctt tct age att ggg ccg etc aat gec cat gcg gca get tac gaa 581 
Leu Leu Ser Ser lie Gly Pro Leu Asn Ala His Ala Ala Ala Tyr Glu 
15 20 25 

aca gec cgc atg tct aag tgg gaa gaa aaa gcg gtt gag gaa gca aaa 62 9 

Thr Ala Arg Met Ser Lys Trp Glu Glu Lys Ala Val Glu Glu Ala Lys 
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30 35 40 

aag aga tat ccg gaa gca gaa gtg cgc etc acg aaa aaa gta tgg gat 677 
Lys Arg Tyr Pro Glu Ala Glu Val Arg Leu Thr Lys Lys Val Trp Asp 
45 50 55 

cga aag egg gcc gat gaa gcg gtc aaa caa tac cat gtc aca ttg agt 725 
Arg Lys Arg Ala Asp Glu Ala Val Lys Gin Tyr His Val Thr Leu Ser 
60 65 70 75 

gaa gga aat aaa aat ttc gga gtg ttt gtc aca att tea ttt gaa cct 773 
Glu Gly Asn Lys Asn Phe Gly Val Phe Val Thr lie Ser Phe Glu Pro 
80 85 90 

gcg aca cac aaa att aac aaa gtc gtc gtt gtg gaa gaa tat aaa 818 
Ala Thr His Lys He Asn Lys Val Val Val Val Glu Glu Tyr Lys 
95 100 105 

taagcegcat tgcagtgcaa ageggcttgt ctttatttat gctttttaaa aaacatgata 878 

cagecaaggg gaagaatgee gaaccattga tatatcctgg aeggeggett taattcttta 938 

cgtttttctt tcatttcttt tctttcctgc ttaggcgtgt ccatatattt tacgagctgt 998 

teegtcatat atttaacata atcgttcgtt ttcategcat cacctcttgg ggagttctgt 1058 

cagttgaagt gttgtcatcc gaatcttttt ttatacattc ttcatgattt ggacacacaa 1118 

tttttaatat tccttccact gcgtgatttt ttgatttctt aaatcatatt gaaattgagc 1178 

gcttgtttct gtgccggaag ctgtcgttac ctgaatctgg actcgtgtga getgetgatg 1238 

ageegggctg acagaatacg atatcaagee atgctgtttt tgaacttttt cttttgtctc 1298 

ttcgtgaata tgggacaag 1317 



<210> 184 
<211> 106 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 184 

Val Leu Lys Asn Val He Leu Cys Ser Phe Leu Leu Leu Ser Ser He 
15 10 15 



Gly Pro Leu Asn Ala His Ala Ala Ala Tyr Glu Thr Ala Arg Met Ser 
20 25 30 



Lys Trp Glu Glu Lys Ala Val Glu Glu Ala Lys Lys Arg Tyr Pro Glu 
35 40 45 



Ala Glu Val Arg Leu Thr Lys Lys Val Trp Asp Arg Lys Arg Ala Asp 
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50 55 60 



Glu Ala Val Lys Gin Tyr His Val Thr Leu Ser Glu Gly Asn Lys Asn 
65 70 75 80 



Phe Gly Val Phe Val Thr He Ser Phe Glu Pro Ala Thr His Lys He 
85 90 95 



Asn Lys Val Val Val Val Glu Glu Tyr Lys 
100 105 



<210> 185 

<211> 2347 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (518) . . (1906) 



<400> 185 
acagggttca 


aattggtggc 


ggccggcgtt 


ccggctcagc 


ggcgtcatcg 


gccgggcgga 


60 


aatgctcgat 


gcggcggatc 


cgggtgaact 


cgggggcacc 


tacgccggaa 


gtccgcttgg 


120 


atgcgtagcc 


gctttggcag 


tgctcgatat 


tatcgaatcg 


gaacagctca 


acaagcgctc 


180 


tgaagaaatc 


ggcaaagcca 


tcgaagagcg 


ggcgcttgaa 


tggaagatga 


aatatccgca 


240 


gattggggaa 


gtccgccgac 


ttggcgcaat 


ggctgcgatt 


gaaattgtcc 


gggacgaaaa 


300 


gacgcgggag 


ccggacaaag 


cagctgcggc 


caagattgcc 


aagtacgcca 


atgaacacgg 


360 


tctgctcttg 


ttgacggcag. 


ggatcaacgg 


caacattatc 


cgttttctgt 


ctccgctcgt 


420 


cattactgat 


gaattacttg 


aggaagggtt 


cggcatcatt 


gaagaagcgc 


tggaacagct 


480 


ctagtttgac 


atcttctaaa 


agaaggagcg 


gattttg atg ggt aaa cag caa atg 


535 



Met Gly Lys Gin Gin Met 
1 5 

aaa aaa acg atg teg cag acg gat gtg eta ttt tta gcg ate gga get 583 
Lys Lys Thr Met Ser Gin Thr Asp Val Leu Phe Leu Ala He Gly Ala 
10 15 20 

atg etc ggc tgg ggc tgg gtc gtc ctt tec ggc gac tgg att teg aca 631 
Met Leu Gly Trp Gly Trp Val Val Leu Ser Gly Asp Trp He Ser Thr 
25 30 35 

gee ggc ttt ttg ggc age acg ate gcg ttt ate ate ggc ggc ata etc 679 
Ala Gly Phe Leu Gly Ser Thr He Ala Phe He He Gly Gly He Leu 
40 45 50 



344 



gtc ate tta ate ggg tta acg tac gcg gag ctg tct tct gec ate cct 727 
Val lie Leu lie Gly Leu Thr Tyr Ala Glu Leu Ser Ser Ala lie Pro 
55 60 65 70 

gaa acg ggt ggc ggc ttg att ttc gtc tac agg gcg ttc gga cga aaa 775 
Glu Thr Gly Gly Gly Leu lie Phe Val Tyr Arg Ala Phe Gly Arg Lys 
75 80 85 

acg get ttt gtc gec get tgg ggt gtg ctg ttc ggc tat gtt teg gtg 823 
Thr Ala Phe Val Ala Ala Trp Gly Val Leu Phe Gly Tyr Val Ser Val 
90 95 100 

att aca ttt gag gcg gtc gca ttg cct acc gtc ate gat tac gtc ctg 871 
lie Thr Phe Glu Ala Val Ala Leu Pro Thr Val lie Asp Tyr Val Leu 
105 110 115 

cct gtc gaa cat cag ggg ttt etc tgg teg eta age ggc tgg gac gtg 919 
Pro Val Glu His Gin Gly Phe Leu Trp Ser Leu Ser Gly Trp Asp Val 
120 125 130 

tat gtc act tgg gtg ttg ate ggt teg gga ggt gcg gtc gtc ctg aca 967 
Tyr Val Thr Trp Val Leu He Gly Ser Gly Gly Ala Val Val Leu Thr 
135 140 145 150 

gcg etc aat tac ttc ggc gtc aag ccg gee gcg att ttt cag teg gtc 1015 
Ala Leu Asn Tyr Phe Gly Val Lys Pro Ala Ala He Phe Gin Ser Val 
155 160 165 

ttt acg att gcg att ate gee acg ggc ttt etc ctt ttg ggc ggc gee 1063 
Phe Thr He Ala He He Ala Thr Gly Phe Leu Leu Leu Gly Gly Ala 
170 175 180 

ttg gta aac ggt gat ttc gaa cat gta cag ccc ctt ttt aaa gac ggg 1111 
Leu Val Asn Gly Asp Phe Glu His Val Gin Pro Leu Phe Lys Asp Gly 
185 190 195 

ttt tec ggt atg atg tec gtc ctt gtc atg att ccg ttt eta ttt gtc 1159 
Phe Ser Gly Met Met Ser Val Leu Val Met He Pro Phe Leu Phe Val 
200 205 210 

gga ttt gac gtc ate cct cag gtt gcg get gaa att aat gec ccg aaa 1207 
Gly Phe Asp Val He Pro Gin Val Ala Ala Glu He Asn Ala Pro Lys 
215 220 225 230 

aaa ate ate ggc aaa att ttg att att teg att ate agt gcg gtc gtg 1255 
Lys He He Gly Lys He Leu He He Ser He He Ser Ala Val Val 
235 240 245 

ttt tat ttg ctg att gta ttc ggc gta acg atg ggt ctg tea gaa age 1303 
Phe Tyr Leu Leu He Val Phe Gly Val Thr Met Gly Leu Ser Glu Ser 
250 255 260 

gag ctt gcg acg act tct ttg gca acc gcg gat gca atg gtc aat ctg 1351 
Glu Leu Ala Thr Thr Ser Leu Ala Thr Ala Asp Ala Met Val Asn Leu 
265 270 275 
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etc ggg aac cag ctg ttc ggc acg gtg ctt gtc etc ggc ggc gtc gee 1399 
Leu Gly Asn Gin Leu Phe Gly Thr Val Leu Val Leu Gly Gly Val Ala 
280 285 290 

gga ate att acg age tgg aac gca ttt ate ate ggc gcg age egg att 1447 
Gly He He Thr Ser Trp Asn Ala Phe He He Gly Ala Ser Arg He 
295 300 305 310 

ctg ttt gca atg teg gaa aag ggc atg gtg ccg aaa tgg ttc ggc ttc 14 95 

Leu Phe Ala Met Ser Glu Lys Gly Met Val Pro Lys Trp Phe Gly Phe 
315 320 325 

ate cat ccg aag tat aaa acg ccg act aat gca att tta ttt ctg ggt 1543 
He His Pro Lys Tyr Lys Thr Pro Thr Asn Ala He Leu Phe Leu Gly 
330 335 340 

gcg ctg gcg ttt ttt gee ccg ctg etc gga cgc cct gee ctt gtt tgg 1591 
Ala Leu Ala Phe Phe Ala Pro Leu Leu Gly Arg Pro Ala Leu Val Trp 
345 350 355 

ate gtc aat gca ggg gga aca ggt att ata gtc gga tat ttg ate gtc 1639 
He Val Asn Ala Gly Gly Thr Gly He He Val Gly Tyr Leu He Val 
360 365 370 

teg att gca ttc atg aag ctg aga aaa aca gag ccg gat tta cac agg 1687 
Ser He Ala Phe Met Lys Leu Arg Lys Thr Glu Pro Asp Leu His Arg 
375 380 385 390 

ccg tat aaa ate aat aag tgg aaa aca acg ggt ata tct get ate etc 1735 
Pro Tyr Lys He Asn Lys Trp Lys Thr Thr Gly He Ser Ala He Leu 
395 400 405 

tta agt gtt ate ttc ctt gee ttt tat ttg cca ggc atg ccg gec gcg 1783 
Leu Ser Val He Phe Leu Ala Phe Tyr Leu Pro Gly Met Pro Ala Ala 
410 415 420 

etc aca tgg ccg tat gag tgg ctg ate ttg gcg gga tgg aca ttg ate 1831 
Leu Thr Trp Pro Tyr Glu Trp Leu He Leu Ala Gly Trp Thr Leu He 
425 430 435 

ggt ttt ctt tta tac aac age agt tea aaa cgt aaa ggg gag gag att 1879 
Gly Phe Leu Leu Tyr Asn Ser Ser Ser Lys Arg Lys Gly Glu Glu He 
440 445 450 

caa cat gac cag cat get aga agt ata taatcctgcg actggagaaa 1926 
Gin His Asp Gin His Ala Arg Ser He 
455 460 

aaatcaaatc ggttccccag caatccgcaa aggaagtcga agaagctgtc gtacgctcgc 1986 

atgaggcatt tcaaaaatgg tcgaaaacat eggctgeaga aegageggge ttgctgaaaa 2 046 

aatggtttga tttaattgtg gagcagaagg acgagctggc aaaattgatt aegcttgaaa 2106 

acggcaagcc gtacgctgaa gcgcagggcg aagtcttata tagegcagge tatatcgaat 2166 

ggtatgcgga ggaagcgaag cgcatctacg gaagaacggt tcccgcctct gtgacgaaca 2226 
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agcgcatcat cgtcacacgc cagggagtcg gacctgttgc ggcgattacc ccgtggaatt 2286 
ttccggcggc gatgatcacg agaaaagcgg ggccggcttt ggcggcgggc tgtaccttta 2346 
t 2347 



<210> 186 
<211> 463 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 186 

Met Gly Lys Gin Gin Met Lys Lys Thr Met Ser Gin Thr Asp Val Leu 
15 10 15 



Phe Leu Ala lie Gly Ala Met Leu Gly Trp Gly Trp Val Val Leu Ser 
20 25 30 



Gly Asp Trp lie Ser Thr Ala Gly Phe Leu Gly Ser Thr lie Ala Phe 
35 40 45 



He He Gly Gly He Leu Val He Leu He Gly Leu Thr Tyr Ala Glu 
50 55 60 



Leu Ser Ser Ala He Pro Glu Thr Gly Gly Gly Leu He Phe Val Tyr 
65 70 75 80 



Arg Ala Phe Gly Arg Lys Thr Ala Phe Val Ala Ala Trp Gly Val Leu 
85 90 95 



Phe Gly Tyr Val Ser Val He Thr Phe Glu Ala Val Ala Leu Pro Thr 
100 105 110 



Val He Asp Tyr Val Leu Pro Val Glu His Gin Gly Phe Leu Trp Ser 
115 120 125 



Leu Ser Gly Trp Asp Val Tyr Val Thr Trp Val Leu He Gly Ser Gly 
130 135 140 



Gly Ala Val Val Leu Thr Ala Leu Asn Tyr Phe Gly Val Lys Pro Ala 
145 150 155 160 



Ala He Phe Gin Ser Val Phe Thr He Ala He He Ala Thr Gly Phe 
165 170 175 
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Leu Leu Leu Gly Gly Ala Leu Val Asn Gly Asp Phe Glu His Val Gin 
180 185 190 



Pro Leu Phe Lys Asp Gly Phe Ser Gly Met Met Ser Val Leu Val Met 
195 200 205 



He Pro Phe Leu Phe Val Gly Phe Asp Val He Pro Gin Val Ala Ala 
210 215 220 



Glu He Asn Ala Pro Lys Lys He He Gly Lys He Leu He He Ser 
225 230 235 240 



He He Ser Ala Val Val Phe Tyr Leu Leu He Val Phe Gly Val Thr 
245 250 255 



Met Gly Leu Ser Glu Ser Glu Leu Ala Thr Thr Ser Leu Ala Thr Ala 
260 265 270 



Asp Ala Met Val Asn Leu Leu Gly Asn Gin Leu Phe Gly Thr Val Leu 
275 280 285 



Val Leu Gly Gly Val Ala Gly He He Thr Ser Trp Asn Ala Phe He 
290 295 300 



He Gly Ala Ser Arg He Leu Phe Ala Met Ser Glu Lys Gly Met Val 
305 310 315 320 



Pro Lys Trp Phe Gly Phe He His Pro Lys Tyr Lys Thr Pro Thr Asn 
325 330 335 



Ala He Leu Phe Leu Gly Ala Leu Ala Phe Phe Ala Pro Leu Leu Gly 
340 345 350 



Arg Pro Ala Leu Val Trp He Val Asn Ala Gly Gly Thr Gly He He 
355 360 365 



Val Gly Tyr Leu He Val Ser He Ala Phe Met Lys Leu Arg Lys Thr 
370 375 380 



Glu Pro Asp Leu His Arg Pro Tyr Lys He Asn Lys Trp Lys Thr Thr 
385 390 395 400 
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Gly lie Ser Ala lie Leu Leu Ser Val lie Phe Leu Ala Phe Tyr Leu 
405 410 415 



Pro Gly Met Pro Ala Ala Leu Thr Trp Pro Tyr Glu Trp Leu lie Leu 
420 425 430 



Ala Gly Trp Thr Leu lie Gly Phe Leu Leu Tyr Asn Ser Ser Ser Lys 
435 440 445 



Arg Lys Gly Glu Glu lie Gin His Asp Gin His Ala Arg Ser lie 
450 455 460 



<210> 187 

<211> 2506 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1985) 
<400> 187 

ttattaccaa taaatatcct agtgcagaat ctattaagat tacgaaaatc tcaagcctga 60 

ccctgagcag cgcaaaaact gccggtcagc ggccgaaaac agcagaggtg aagttttctt 120 

actttgttaa agaaaaatca aatggctatg ttctatcaaa cggaaaactt tcttaaaaaa 180 

cagcgattat ttccgtgacg acgactcaat taagatcgat gctgggcggc atgaatatga 24 0 

agagcacgta tgcttctgta tccagcaata cgaacgcttt tactctcagc ggtaaaggat 300 

tcggacacgg catcggcatg agtcagtacg gatcaaatgc cagagctgct gccgggcacg 360 

attacaagaa gattttaagt ttctactatc caaatacgac tctatcaagc tattaataga 420 

gtttgaacag gaagcagcag tgcctcctct gttcatgttc aggggaaaac ataacattta 480 

catttttgga ggttattttt ttg aag gtc ttt ctt aaa get gta cct atg ttg 533 

Leu Lys Val Phe Leu Lys Ala Val Pro Met Leu 
1 5 10 

tgg tta egg ttc ttt ttg ttt gtg cct aat gta ttt gcg gec aac tct 581 
Trp Leu Arg Phe Phe Leu Phe Val Pro Asn Val Phe Ala Ala Asn Ser 
15 20 25 

gtc aca aga ttg gac ggt gca aac cga tat gag gtt gcg gtg aac gtt 62 9 

Val Thr Arg Leu Asp Gly Ala Asn Arg Tyr Glu Val Ala Val Asn Val 
30 35 40 

tec aag cag ggg tgg aca agt gca age act gtg att gtt gca aat gga 677 
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Ser Lys Gin Gly Trp Thr Ser Ala Ser Thr Val lie Val Ala Asn Gly 
45 50 55 

aag gca tat gca gac gtc ctt tea gcg act cca ttt gec tat cga aac 725 
Lys Ala Tyr Ala Asp Val Leu Ser Ala Thr Pro Phe Ala Tyr Arg Asn 
60 65 70 75 

aac gcg cct gtt eta tta acg gaa gcg tct aaa ctg cca acg gec act 773 
Asn Ala Pro Val Leu Leu Thr Glu Ala Ser Lys Leu Pro Thr Ala Thr 
80 85 90 

aaa aac cga ate agt caa tta aaa cct age aaa gtg ate gta ate ggc 821 
Lys Asn Arg lie Ser Gin Leu Lys Pro Ser Lys Val lie Val lie Gly 
95 100 105 

gga acc gtc age gtt caa aac ggt gtc gta age gag ate aaa aag ctt 869 
Gly Thr Val Ser Val Gin Asn Gly Val Val Ser Glu lie Lys Lys Leu 
110 115 120 

ggt gtg tea tct gtc gaa cgc ate ggc gga gcg aat cgc tac gag gtt 917 
Gly Val Ser Ser Val Glu Arg lie Gly Gly Ala Asn Arg Tyr Glu Val 
125 130 135 

gcg gcg aat att gcg aat aag ctg ccg age aat teg aaa get gtc ate 965 
Ala Ala Asn lie Ala Asn Lys Leu Pro Ser Asn Ser Lys Ala Val lie 
140 145 150 155 

gca aac ggg acg gee tat get gac age ctt gcg ate ggc gca tat gee 1013 
Ala Asn Gly Thr Ala Tyr Ala Asp Ser Leu Ala lie Gly Ala Tyr Ala 
160 165 170 

gcg aga aac ggc ate ccg att ctt tta aca teg teg aat tec ata ccg 1061 
Ala Arg Asn Gly He Pro He Leu Leu Thr Ser Ser Asn Ser He Pro 
175 180 185 

aca gcg aca aaa aat gcg atg aag age aaa gga aca aca teg acc att 1109 
Thr Ala Thr Lys Asn Ala Met Lys Ser Lys Gly Thr Thr Ser Thr He 
190 195 200 

gtc gta ggc ggt gaa gtc age ate tec age age gtt tac aaa cag ctt 1157 
Val Val Gly Gly Glu Val Ser He Ser Ser Ser Val Tyr Lys Gin Leu 
2 05 210 215 

get tct ccg acg egg ate ggc ggc age aac cgc tat gaa gtc gcg gee 12 05 

Ala Ser Pro Thr Arg He Gly Gly Ser Asn Arg Tyr Glu Val Ala Ala 
220 225 230 235 

aat gtc gtc aag aaa tat tat tct tct gee aag aat gca ate ate age 1253 
Asn Val Val Lys Lys Tyr Tyr Ser Ser Ala Lys Asn Ala He He Ser 
240 245 250 

aac ggc tat gcg tat gee gac gga tta aca gga tct gtt ctg gcg get 1301 
Asn Gly Tyr Ala Tyr Ala Asp Gly Leu Thr Gly Ser Val Leu Ala Ala 
255 260 265 

aag caa aac cgt ccg atg atg ttc acg aat gca tea tct ttg ccg aca 1349 
Lys Gin Asn Arg Pro Met Met Phe Thr Asn Ala Ser Ser Leu Pro Thr 
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270 275 280 

ccg aca aga gaa gtg ate ggt tec aaa aac atg acg acg ttt act gtg 13 97 

Pro Thr Arg Glu Val lie Gly Ser Lys Asn Met Thr Thr Phe Thr Val 
285 290 295 

ctt ggc gga acg gtt tct ctt caa tec aat gtc gtg tea cag ctg aag 1445 
Leu Gly Gly Thr Val Ser Leu Gin Ser Asn Val Val Ser Gin Leu Lys 
300 305 310 315 

aat ccg ate gtc ggc aaa aaa ate ttc att gat gca ggg cac gga ggt 1493 
Asn Pro lie Val Gly Lys Lys lie Phe lie Asp Ala Gly His Gly Gly 
320 325 330 

aca gac age ggt gee etc ggc aac ggt tta tat gag aaa age gtg aac 1541 
Thr Asp Ser Gly Ala Leu Gly Asn Gly Leu Tyr Glu Lys Ser Val Asn 
335 340 345 

ctt gat gtt gca aaa tta att aat acg aaa eta tea aac ggc ggt get 1589 
Leu Asp Val Ala Lys Leu lie Asn Thr Lys Leu Ser Asn Gly Gly Ala 
350 355 360 

ctg cca att atg gcg aga acg aac gac act tac ctg acg etc gca cag 1637 
Leu Pro lie Met Ala Arg Thr Asn Asp Thr Tyr Leu Thr Leu Ala Gin 
365 370 375 

cgc gtg tea aaa gcg cag tea aat cat gcg gat ttg ttt gtc age ate 1685 
Arg Val Ser Lys Ala Gin Ser Asn His Ala Asp Leu Phe Val Ser lie 
380 385 390 395 

cat gca aac teg gca acg cca get get tec gga aca gaa ace tac tat 1733 
His Ala Asn Ser Ala Thr Pro Ala Ala Ser Gly Thr Glu Thr Tyr Tyr 
400 405 410 

tat aca aca tat gaa tct gee aac age aaa egg ctg gca ace gag att 1781 
Tyr Thr Thr Tyr Glu Ser Ala Asn Ser Lys Arg Leu Ala Thr Glu lie 
415 420 425 

caa aac cgt etc tat gtt gca ttg aat aca aaa aac cgc ggt gta aag 1829 
Gin Asn Arg Leu Tyr Val Ala Leu Asn Thr Lys Asn Arg Gly Val Lys 
430 435 440 

ate ggc aac ttc cat gtc ate agg gaa tea aaa atg cca age tgc ctt 1877 
lie Gly Asn Phe His Val lie Arg Glu Ser Lys Met Pro Ser Cys Leu 
445 450 455 

gtt gaa ctt gcg ttt ate age aat gta age gat gcg aca aaa etc aaa 1925 
Val Glu Leu Ala Phe lie Ser Asn Val Ser Asp Ala Thr Lys Leu Lys 
460 465 470 475 

age teg act tac aaa gaa aaa ggc get aaa gcg att tac gac gga ate 1973 
Ser Ser Thr Tyr Lys Glu Lys Gly Ala Lys Ala lie Tyr Asp Gly lie 
480 485 490 

gtt get tac tat taaaatataa acagaaaact cgtttttcga aaaattgect 2025 
Val Ala Tyr Tyr 
495 
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atgctgcctt 


tgttttgtct 


ttattatata 


gtatgatatt 


tttggtgaaa 


ttaaagataa 


2085 


aacggaggcg 


gtgcattttt 


aacaaaaaat 


caacgaattt 


actaatttta 


ataactcctt 


2145 


tacattgtgt 


ttacgttcgt 


atgctacact 


gacgaataga 


tcaaacagta 


acatactaat 


2205 


cgaggtgtat 


gctagtgagt 


atcgacaaaa 


gtttaagaat 


gtacaatgaa 


tattcaagcc 


2265 


agcaaactta 


ttcctgtgct 


ctatctaaaa 


aagcagtacg 


ttatttatat 


atgaaacgga 


2325 


taatggatat 


cgtcctttcc 


ttgattgggc 


tcgctcttac 


actgccgttt 


attctgctgt 


2385 


tttgtatatt 


aatctgtatc 


gaaacaccgg gttctccgtt 


ataccggcag gaacgcgtcg 


2445 


gaaaagacgg 


gaagcatttc 


aaggtgatca 


agctgcgttc 


tatgagaatt 


gacgcagaaa 


2505 


a 












2506 



<210> 188 
<211> 495 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 188 

Leu Lys Val Phe Leu Lys Ala Val Pro Met Leu Trp Leu Arg Phe Phe 
15 10 15 



Leu Phe Val Pro Asn Val Phe Ala Ala Asn Ser Val Thr Arg Leu Asp 
20 25 30 



Gly Ala Asn Arg Tyr Glu Val Ala Val Asn Val Ser Lys Gin Gly Trp 
35 40 45 



Thr Ser Ala Ser Thr Val He Val Ala Asn Gly Lys Ala Tyr Ala Asp 
50 55 60 



Val Leu Ser Ala Thr Pro Phe Ala Tyr Arg Asn Asn Ala Pro Val Leu 
65 70 75 80 



Leu Thr Glu Ala Ser Lys Leu Pro Thr Ala Thr Lys Asn Arg He Ser 
85 90 95 



Gin Leu Lys Pro Ser Lys Val He Val He Gly Gly Thr Val Ser Val 
100 105 110 



Gin Asn Gly Val Val Ser Glu He Lys Lys Leu Gly Val Ser Ser Val 
115 120 125 
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Glu Arg lie Gly Gly Ala Asn Arg Tyr Glu Val Ala Ala Asn lie Ala 
130 135 140 



Asn Lys Leu Pro Ser Asn Ser Lys Ala Val lie Ala Asn Gly Thr Ala 
145 150 155 160 



Tyr Ala Asp Ser Leu Ala lie Gly Ala Tyr Ala Ala Arg Asn Gly lie 
165 170 175 



Pro lie Leu Leu Thr Ser Ser Asn Ser lie Pro Thr Ala Thr Lys Asn 
180 185 190 



Ala Met Lys Ser Lys Gly Thr Thr Ser Thr He Val Val Gly Gly Glu 
195 200 205 



Val Ser He Ser Ser Ser Val Tyr Lys Gin Leu Ala Ser Pro Thr Arg 
210 215 220 



He Gly Gly Ser Asn Arg Tyr Glu Val Ala Ala Asn Val Val Lys Lys 
225 230 235 240 



Tyr Tyr Ser Ser Ala Lys Asn Ala He He Ser Asn Gly Tyr Ala Tyr 
245 250 255 



Ala Asp Gly Leu Thr Gly Ser Val Leu Ala Ala Lys Gin Asn Arg Pro 
260 265 270 



Met Met Phe Thr Asn Ala Ser Ser Leu Pro Thr Pro Thr Arg Glu Val 
275 280 285 



He Gly Ser Lys Asn Met Thr Thr Phe Thr Val Leu Gly Gly Thr Val 
290 295 300 



Ser Leu Gin Ser Asn Val Val Ser Gin Leu Lys Asn Pro He Val Gly 
305 310 315 320 



Lys Lys He Phe He Asp Ala Gly His Gly Gly Thr Asp Ser Gly Ala 
325 330 335 



Leu Gly Asn Gly Leu Tyr Glu Lys Ser Val Asn Leu Asp Val Ala Lys 
340 345 350 
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Leu lie Asn Thr Lys Leu Ser Asn Gly Gly Ala Leu Pro lie Met Ala 
355 360 365 



Arg Thr Asn Asp Thr Tyr Leu Thr Leu Ala Gin Arg Val Ser Lys Ala 
370 375 380 



Gin Ser Asn His Ala Asp Leu Phe Val Ser lie His Ala Asn Ser Ala 
385 390 395 400 



Thr Pro Ala Ala Ser Gly Thr Glu Thr Tyr Tyr Tyr Thr Thr Tyr Glu 
405 410 415 



Ser Ala Asn Ser Lys Arg Leu Ala Thr Glu lie Gin Asn Arg Leu Tyr 
420 425 430 



Val Ala Leu Asn Thr Lys Asn Arg Gly Val Lys lie Gly Asn Phe His 
435 440 445 



Val lie Arg Glu Ser Lys Met Pro Ser Cys Leu Val Glu Leu Ala Phe 
450 455 460 



lie Ser Asn Val Ser Asp Ala Thr Lys Leu Lys Ser Ser Thr Tyr Lys 
465 470 475 480 



Glu Lys Gly Ala Lys Ala lie Tyr Asp Gly He Val Ala Tyr Tyr 
485 490 495 



<210> 189 

<211> 2110 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1607) 

<400> 189 

tttggatgag acggctgatg aaatcgtcag gacgtcactg cacccgctca gagattcatc 60 

aatcgatacg ctgattctcg gatgtacgca ttatccgatt ttaaaagagc cgattcagcg 120 

ctatatggga gagcgcgtca acatcatttc ctccggagat gaaacggcca gggaagtcag 180 

cacgatcttg tcatacaacg gtttattaag caaaacggcg gaaccgccgg aacacttgtt 240 

tttaacaact ggggagcgtg cccgcttcac aaaaattgca aacgattggt ttggatacga 300 
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agtgaaaaat gtggaaagca tttctcttca ggagaccgct gtaaaataaa gctgccgcac 360 

atgcaaacgg cagctttttt catggccttt tcttttaaag aaaaggtttt ttgtattcag 420 

agggattttt ttaaaaagcg gtctaattca aaaacgggct cgtatacata atagtacaaa 480 

ctgccttagg agggaaaagt atg ctg aaa aaa gga atg aaa gga ate gcg gtt 533 

Met Leu Lys Lys Gly Met Lys Gly He Ala Val 
15 10 

acg gtt acg gec tec gcg ctg ctt ctt tec ggg tgc gga ata ttt cag 581 
Thr Val Thr Ala Ser Ala Leu Leu Leu Ser Gly Cys Gly He Phe Gin 
15 20 25 

tea gat caa gee tea gag gag ata gat ccg ccg cag gac ate aca tat 629 
Ser Asp Gin Ala Ser Glu Glu He Asp Pro Pro Gin Asp He Thr Tyr 
30 35 40 

gta aaa gag gag aag gag caa gac aaa aca gac aaa ace aaa gat aaa 677 
Val Lys Glu Glu Lys Glu Gin Asp Lys Thr Asp Lys Thr Lys Asp Lys 
45 50 55 

aca gaa gac aaa ggc age aaa acg aca age gac gat aaa gee get caa 725 
Thr Glu Asp Lys Gly Ser Lys Thr Thr Ser Asp Asp Lys Ala Ala Gin 
60 65 70 75 

acg ggc gat acg gtc atg aga gag ctt tat etc att gat aag aac ggc 773 
Thr Gly Asp Thr Val Met Arg Glu Leu Tyr Leu lie Asp Lys Asn Gly 
80 85 90 

tat gtg aca gcg cag acg ctg ccg ctg cca aag cag gaa ggg acg get 821 
Tyr Val Thr Ala Gin Thr Leu Pro Leu Pro Lys Gin Glu Gly Thr Ala 
95 100 105 

aaa caa gcg ctt gaa tac etc gtt gaa ggc ggc cct gtt tea aac ate 869 
Lys Gin Ala Leu Glu Tyr Leu Val Glu Gly Gly Pro Val Ser Asn He 
110 115 120 

ctg cca aac gga ttc aga gee gtg ctg ccg gcg gat aca acg gtc aat 917 
Leu Pro Asn Gly Phe Arg Ala Val Leu Pro Ala Asp Thr Thr Val Asn 
125 130 135 

gtt gat att aaa gaa gac gga aca gcg ate get gat ttc tea aat gaa 965 
Val Asp He Lys Glu Asp Gly Thr Ala He Ala Asp Phe Ser Asn Glu 
140 145 150 155 

ttt aaa aac tat aaa get gaa gat gag caa aaa ate gta cag gcg att 1013 
Phe Lys Asn Tyr Lys Ala Glu Asp Glu Gin Lys He Val Gin Ala He 
160 165 170 

aca tgg acg tta acg cag ttt aac teg att gat aaa gtg aag etc cgc 1061 
Thr Trp Thr Leu Thr Gin Phe Asn Ser He Asp Lys Val Lys Leu Arg 
175 180 185 

atg aac ggc cat gat ttg aaa gaa atg cct gtt aac ggc acg ccg att 1109 
Met Asn Gly His Asp Leu Lys Glu Met Pro Val Asn Gly Thr Pro He 
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190 195 200 

tea gaa gaa etc age cgc gag gac ggc att aac etc gac acg gcg ggt 1157 
Ser Glu Glu Leu Ser Arg Glu Asp Gly lie Asn Leu Asp Thr Ala Gly 
205 210 215 

gtg aca gat ata acg gcg aca cag ccg gtc acc gtc tat tat ttg get 1205 
Val Thr Asp He Thr Ala Thr Gin Pro Val Thr Val Tyr Tyr Leu Ala 
220 225 230 235 

gaa tea gat aaa ggc aca tat tac gtt ccg gtg aca aag egg acg tct 1253 
Glu Ser Asp Lys Gly Thr Tyr Tyr Val Pro Val Thr Lys Arg Thr Ser 
240 245 250 

gca aaa gaa aaa gat cag gtg acg gcg gcg att aaa gag ctg act gaa 13 01 

Ala Lys Glu Lys Asp Gin Val Thr Ala Ala He Lys Glu Leu Thr Glu 
255 260 265 

gga ccg gac aat aaa age ggc ctg etc tec gat ttc cag ggc gac gtc 134 9 

Gly Pro Asp Asn Lys Ser Gly Leu Leu Ser Asp Phe Gin Gly Asp Val 
270 275 280 

aag ctt gaa aac aag ccg aag att gaa gac ggc cat gta acc etc gac 1397 
Lys Leu Glu Asn Lys Pro Lys He Glu Asp Gly His Val Thr Leu Asp 
285 290 295 

ttt aac gaa gcg ate tac gga agt gee gac ggc cag aaa aaa gtg ata 1445 
Phe Asn Glu Ala He Tyr Gly Ser Ala Asp Gly Gin Lys Lys Val lie 
300 305 310 315 

teg gat gaa gtg tta aac agt ate gtg ttg aca tta acc gaa ctg cct 1493 
Ser Asp Glu Val Leu Asn Ser He Val Leu Thr Leu Thr Glu Leu Pro 
320 325 330 

gat gtg aaa agt gtg teg gtt acc gtg aac gga aaa tec gag etc gtg 1541 
Asp Val Lys Ser Val Ser Val Thr Val Asn Gly Lys Ser Glu Leu Val 
335 340 345 

aat gaa aaa gga gaa aag ctt tec aag ccg gtt tea aga ccg age aag 158 9 

Asn Glu Lys Gly Glu Lys Leu Ser Lys Pro Val Ser Arg Pro Ser Lys 
350 355 360 

gtg aac aca ggt agt ttt taagccgaaa tttttgatat actatagaaa 1637 
Val Asn Thr Gly Ser Phe 
365 

1697 
1757 
1817 
1877 
1937 
1997 



aagaggtgag 


cgatcaaagc 


tgcctctttc 


tttattcagc 


tttttggaag 


ageggaatga 


ttgtgaaagg 


tttatgtaca 


tacaategga 


ggtaaaaaat 


gagatacgat 


ggaagaaaaa 


acaatgaact 


gcgccctgtc 


acaatggacc 


tcgactttat 


tacgcatccg 


gaaggategg 


tcctgattac 


agtcggcggg 


acaaaggtga 


tatgeaaege 


gtctgtggaa 


gaccgcgtac 


cgcccttttt 


gagaggagaa 


gggaagggct 


ggatcaccgc 


ggaatacagc 


atgctgccgc 


gggccacgaa 


ccaaaggacg 


atcagggaat 


cgtcaaaagg 


gaaaatctcc 


gggeggaega 
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tggaaatcca acggctgatc ggacgagctc ttcgggcggt tgttgatttg gaaaagctcg 2057 
gtgagcggac gatctggatc gactgcgacg tcattcaggc ggacggaggt acg 2110 



<210> 190 

<211> 369 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 190 

Met Leu Lys Lys Gly Met Lys Gly He Ala Val Thr Val Thr Ala Ser 
1 5 10 15 



Ala Leu Leu Leu Ser Gly Cys Gly He Phe Gin Ser Asp Gin Ala Ser 
20 25 30 



Glu Glu He Asp Pro Pro Gin Asp He Thr Tyr Val Lys Glu Glu Lys 
35 40 45 



Glu Gin Asp Lys Thr Asp Lys Thr Lys Asp Lys Thr Glu Asp Lys Gly 
50 55 60 



Ser Lys Thr Thr Ser Asp Asp Lys Ala Ala Gin Thr Gly Asp Thr Val 
65 70 75 80 



Met Arg Glu Leu Tyr Leu He Asp Lys Asn Gly Tyr Val Thr Ala Gin 
85 90 95 



Thr Leu Pro Leu Pro Lys Gin Glu Gly Thr Ala Lys Gin Ala Leu Glu 
100 105 HO 



Tyr Leu Val Glu Gly Gly Pro Val Ser Asn He Leu Pro Asn Gly Phe 
115 120 125 



Arg Ala Val Leu Pro Ala Asp Thr Thr Val Asn Val Asp He Lys Glu 
130 135 140 



Asp Gly Thr Ala He Ala Asp Phe Ser Asn Glu Phe Lys Asn Tyr Lys 
145 150 155 160 



Ala Glu Asp Glu Gin Lys He Val Gin Ala He Thr Trp Thr Leu Thr 
165 170 175 



357 



Gin Phe Asn Ser lie Asp Lys Val Lys Leu Arg Met Asn Gly His Asp 
180 185 190 



Leu Lys Glu Met Pro Val Asn Gly Thr Pro lie Ser Glu Glu Leu Ser 
195 200 205 



Arg Glu Asp Gly lie Asn Leu Asp Thr Ala Gly Val Thr Asp lie Thr 
210 215 220 



Ala Thr Gin Pro Val Thr Val Tyr Tyr Leu Ala Glu Ser Asp Lys Gly 
225 230 235 240 



Thr Tyr Tyr Val Pro Val Thr Lys Arg Thr Ser Ala Lys Glu Lys Asp 
245 250 255 



Gin Val Thr Ala Ala lie Lys Glu Leu Thr Glu Gly Pro Asp Asn Lys 
260 265 270 



Ser Gly Leu Leu Ser Asp Phe Gin Gly Asp Val Lys Leu Glu Asn Lys 
275 280 285 



Pro Lys lie Glu Asp Gly His Val Thr Leu Asp Phe Asn Glu Ala lie 
290 295 300 



Tyr Gly Ser Ala Asp Gly Gin Lys Lys Val He Ser Asp Glu Val Leu 
305 ' 310 315 320 



Asn Ser He Val Leu Thr Leu Thr Glu Leu Pro Asp Val Lys Ser Val 
325 330 335 



Ser Val Thr Val Asn Gly Lys Ser Glu Leu Val Asn Glu Lys Gly Glu 
340 345 350 



Lys Leu Ser Lys Pro Val Ser Arg Pro Ser Lys Val Asn Thr Gly Ser 
355 360 365 



Phe 



<210> 191 

<211> 2169 

<212> DNA 

<213> Bacillus lichenif ormis 



358 



<220> 

<221> CDS 

<222> (501) . . (1667) 
<400> 191 

aaacgcccgc tctctttaaa tcgaatttac attcattata acaaaagatg gaatatcaaa 60 

acaggaaggg aatacagaaa gaaggcagga tgatggtgaa gcttttaagc ataatgggct 120 

gaatttcttt ttttatatgg gaacacggac aaaatggact ctattttaaa cattctgatc 180 

tgttgttttt ggaagcaaaa tgctttcaca taaccgtttt ttatttcttt cacaagaatc 240 

gcccgcttag aaaaaccgct ttttttcatg tatatgattt ctaccggaat gccgtcttcc 300 

atggaacgat acaacagctt attcatcgtc tcacctcaca ttctatttta tacgaacatt 360 

tgttcttgat caagtgtaaa caaaatgtaa attttggcat tattcgagtt catgtatgaa 420 

aatattagca ttttgaagaa actttttaag gggttattgc gtcagtaaat acgtcacata 480 

taaaagaagg agtacccgac atg gca aga aca tac aga acg cga at a aag aaa 533 

Met Ala Arg Thr Tyr Arg Thr Arg lie Lys Lys 
15 10 

aga aaa aag cag aaa aca aaa aga agg ctt ate ata ttt tec ttt ttg 581 
Arg Lys Lys Gin Lys Thr Lys Arg Arg Leu lie lie Phe Ser Phe Leu 
15 2 0 2 5 

gtt gtt tgt gga tta att tat ctt gca ctt cca age ggt atg cga gat 629 
Val Val Cys Gly Leu lie Tyr Leu Ala Leu Pro Ser Gly Met Arg Asp 
30 35 40 

cac cag gaa aac caa ttg caa gca act gaa aaa aag gca cag cct gaa 677 
His Gin Glu Asn Gin Leu Gin Ala Thr Glu Lys Lys Ala Gin Pro Glu 
45 50 55 

gca aag aaa aag cca aca caa aat gaa aca aaa aag age aaa ate gtc 725 
Ala Lys Lys Lys Pro Thr Gin Asn Glu Thr Lys Lys Ser Lys lie Val 
60 65 70 75 

aca aaa aat gat aat get caa ttg gat caa tat ttg aaa age att gga 773 
Thr Lys Asn Asp Asn Ala Gin Leu Asp Gin Tyr Leu Lys Ser He Gly 
80 85 90 

ttc age ggc aca gca ttg ate gta gaa gat gga aaa gtg gtg aca age 821 
Phe Ser Gly Thr Ala Leu He Val Glu Asp Gly Lys Val Val Thr Ser 
95 100 105 

aaa ggg tat tta tat gca aac cgc gag gaa atg gtt ccc aat aca cca 869 
Lys Gly Tyr Leu Tyr Ala Asn Arg Glu Glu Met Val Pro Asn Thr Pro 
110 115 120 

gat ace gtc ttt tat gtg ggg tea tea caa aaa gcg att att gca acg 917 
Asp Thr Val Phe Tyr Val Gly Ser Ser Gin Lys Ala He He Ala Thr 
12 5 13 0 135 
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gca att tta cag ctg gag gaa aaa gga ttg eta tct gta aat gac cct 965 
Ala lie Leu Gin Leu Glu Glu Lys Gly Leu Leu Ser Val Asn Asp Pro 
140 145 150 155 

gtt tct aag tat ctt ccc aat ttt cca aac ggc tea aag ate ace ctt 1013 
Val Ser Lys Tyr Leu Pro Asn Phe Pro Asn Gly Ser Lys He Thr Leu 
160 165 170 

tat cat ttc ttg acg cac aca tec gga att agg ggt cac aaa gaa ggc 1061 
Tyr His Phe Leu Thr His Thr Ser Gly He Arg Gly His Lys Glu Gly 
175 180 185 

cgc gga tat att teg ccg gaa gat tta att aaa gat ate gaa aaa egg 1109 
Arg Gly Tyr He Ser Pro Glu Asp Leu He Lys Asp He Glu Lys Arg 
190 195 200 

ggt gta aaa tac cca aca ggg aaa tgg gat tat aga gac tec aat tac 1157 
Gly Val Lys Tyr Pro Thr Gly Lys Trp Asp Tyr Arg Asp Ser Asn Tyr 
205 210 215 



teg gtt ctg gca tac att gtt tec atg gta age ggt gaa cca gtc gac 
Ser Val Leu Ala Tyr He Val Ser Met Val Ser Gly Glu Pro Val Asp 
220 225 230 235 



1205 



caa tac ate aaa aag cat att ttt aaa cct gee ggt atg aaa cat gca 1253 
Gin Tyr He Lys Lys His He Phe Lys Pro Ala Gly Met Lys His Ala 
240 245 250 

ggc ttt tat aaa aca ttt get aaa gag tea aat cca teg aca gga tat 1301 
Gly Phe Tyr Lys Thr Phe Ala Lys Glu Ser Asn Pro Ser Thr Gly Tyr 
255 260 265 

aaa tta aac ctg caa aaa aag ctt tat acg cct gac atg ccg gat tta 1349 
Lys Leu Asn Leu Gin Lys Lys Leu Tyr Thr Pro Asp Met Pro Asp Leu 
270 275 280 

tea cag ctt tac ggg gee ggt gat att tat atg ace get tat gac atg 1397 
Ser Gin Leu Tyr Gly Ala Gly Asp He Tyr Met Thr Ala Tyr Asp Met 
285 290 295 

tat ttg ttt gat aaa gca ctt tac gaa aga aaa ate att tec aat gaa 1445 
Tyr Leu Phe Asp Lys Ala Leu Tyr Glu Arg Lys He He Ser Asn Glu 
300 305 310 315 

agt ttt atg aaa atg ttt acg ccg aat aaa gca aca tac ggc atg ggc 1493 
Ser Phe Met Lys Met Phe Thr Pro Asn Lys Ala Thr Tyr Gly Met Gly 
320 325 330 

ttt tat gtg tct cca gga age tat tea age cac ggt gtc atg ccc ggc 1541 
Phe Tyr Val Ser Pro Gly Ser Tyr Ser Ser His Gly Val Met Pro Gly 
335 340 345 

tac aac ata tta aac agt ttc agt ctg aca ggg age aga tac gtc att 1589 
Tyr Asn He Leu Asn Ser Phe Ser Leu Thr Gly Ser Arg Tyr Val He 
350 355 360 



360 



eta ttt tea aac ate caa aac aac att aag tct ttt ggc agt gtg aat 1637 
Leu Phe Ser Asn lie Gin Asn Asn lie Lys Ser Phe Gly Ser Val Asn 
365 370 375 

aat egg ate ttc tct att tta aat gga ttt tgaacagcag agaaagtttt 1687 
Asn Arg lie Phe Ser lie Leu Asn Gly Phe 
380 385 

tacagctaaa agggatttta attataaatg tagaagatag atgataaatg aattttcaat 1747 

ataaaggaag gtcgtcatgt cattattaac gcttagcaaa ategtgacca ttttataggc 1807 

gttgetgeat tatttatatg gacttttaaa gactcaaaac agcatgaacc tgatacgtta 1867 

aagtacgcaa gttatatgtt gtctcttctt gtctttgaag tcacactgaa cgttttatgg 1927 

ggataaaaat aaaagcaggc atttagectg cttttataca ttcaataagt ctaaaagcaa 1987 

aatatcgcaa aaacaaaaaa agctttcccc acaacaggag aaaccttgtc atatcaacgt 2047 

attcacttaa gcttccaagc gggctcgaac cgctgacctc ttccttacca tggaagtgct 2107 

ctacctgctg agctatggaa gcattggctc cgcaggcagg attcgaacct gcgaccgatc 2167 

gg 2169 



<210> 192 
<211> 389 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 192 

Met Ala Arg Thr Tyr Arg Thr Arg lie Lys Lys Arg Lys Lys Gin Lys 
15 10 15 



Thr Lys Arg Arg Leu lie lie Phe Ser Phe Leu Val Val Cys Gly Leu 
20 25 30 



lie Tyr Leu Ala Leu Pro Ser Gly Met Arg Asp His Gin Glu Asn Gin 
35 40 45 



Leu Gin Ala Thr Glu Lys Lys Ala Gin Pro Glu Ala Lys Lys Lys Pro 
50 55 60 



Thr Gin Asn Glu Thr Lys Lys Ser Lys lie Val Thr Lys Asn Asp Asn 
65 70 75 80 



Ala Gin Leu Asp Gin Tyr Leu Lys Ser lie Gly Phe Ser Gly Thr Ala 
85 90 95 
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Leu He Val Glu Asp Gly Lys Val Val Thr Ser Lys Gly Tyr Leu Tyr 
100 105 110 



Ala Asn Arg Glu Glu Met Val Pro Asn Thr Pro Asp Thr Val Phe Tyr 
115 120 125 



Val Gly Ser Ser Gin Lys Ala He He Ala Thr Ala He Leu Gin Leu 
130 135 140 



Glu Glu Lys Gly Leu Leu Ser Val Asn Asp Pro Val Ser Lys Tyr Leu 
145 150 155 160 



Pro Asn Phe Pro Asn Gly Ser Lys He Thr Leu Tyr His Phe Leu Thr 
165 170 175 



His Thr Ser Gly He Arg Gly His Lys Glu Gly Arg Gly Tyr He Ser 
180 185 190 



Pro Glu Asp Leu He Lys Asp He Glu Lys Arg Gly Val Lys Tyr Pro 
195 200 205 



Thr Gly Lys Trp Asp Tyr Arg Asp Ser Asn Tyr Ser Val Leu Ala Tyr 
210 215 220 



He Val Ser Met Val Ser Gly Glu Pro Val Asp Gin Tyr He Lys Lys 
225 230 235 240 



His He Phe Lys Pro Ala Gly Met Lys His Ala Gly Phe Tyr Lys Thr 
245 250 255 



Phe Ala Lys Glu Ser Asn Pro Ser Thr Gly Tyr Lys Leu Asn Leu Gin 
260 265 270 



Lys Lys Leu Tyr Thr Pro Asp Met Pro Asp Leu Ser Gin Leu Tyr Gly 
275 280 285 



Ala Gly Asp He Tyr Met Thr Ala Tyr Asp Met Tyr Leu Phe Asp Lys 
290 295 300 



Ala Leu Tyr Glu Arg Lys He He Ser Asn Glu Ser Phe Met Lys Met 
305 310 315 320 
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Phe Thr Pro Asn Lys Ala Thr Tyr Gly Met Gly Phe Tyr Val Ser Pro 
325 330 335 



Gly Ser Tyr Ser Ser His Gly Val Met Pro Gly Tyr Asn He Leu Asn 
340 345 350 



Ser Phe Ser Leu Thr Gly Ser Arg Tyr Val He Leu Phe Ser Asn He 
355 360 365 



Gin Asn Asn He Lys Ser Phe Gly Ser Val Asn Asn Arg He Phe Ser 
370 375 380 



He Leu Asn Gly Phe 
385 



<210> 193 

<211> 1492 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (989) 



<400> 193 
gaacaccagc 


cattcgaggc 


agccggcaat 


aatcggagcg 


ctgccgatgg 


cgacgaccgt 


tccgacggcg 


attcctgaca 


ggctgacggc 


tgaaaaaaag 


aaaggctggt 


aaaatgccat 


gctcaatgct 


gcgatgatca 


gcgttttaac 


gggccagccg 


cttcgtttca 


attgaccgcg 


gaaagccgcg 


aacaagagca 


gggtgatgcc 


gccgacagcc 


attctgacag 


cgccgaacac 


aagaggtgcc 


gcctctttcg 


gcgcaaatgc 


ctgggttgtt 


cccgtcgttc 


cccataaaat 


tgccgcaagc 


aagacaaaca 


gaaccgatac 


tttcatacta 


acgatctctc 


cctactcgat 


cattcagaac 


tttttctatt 


gtaagataag 


tttgcggatt 


tttgaatcgc 


cgcttcggaa 


atttccctga 


aaagaggaaa 


tattcaacgc 


tggccgaatt 


catataatgg 


ccaaaaaaca 


attaaagtcg 


gaggaagcgg 


atg aaa aaa cga aca gtt tta ttc ttc ttg ttg 
Met Lys Lys Arg Thr Val Leu Phe Phe Leu Leu 



10 



60 
120 
180 
240 
300 
360 
420 
480 
533 



ate tgg etc gec gga tgt gcg age gee caa gag get gag gaa caa acc 5 81 

lie Trp Leu Ala Gly Cys Ala Ser Ala Gin Glu Ala Glu Glu Gin Thr 
15 20 25 

aaa tgg gtg aac age gaa cag aaa gcg att gag aac ggc att cgt tat 62 9 

Lys Trp Val Asn Ser Glu Gin Lys Ala He Glu Asn Gly He Arg Tyr 



363 



30 35 40 

gaa age att aca aaa gac gat att ata gac aaa ate gat tta aac ggt 677 
Glu Ser lie Thr Lys Asp Asp lie lie Asp Lys lie Asp Leu Asn Gly 
45 50 55 

gaa caa gtc gtc gtt ttt cga ttc ggc gat teg gag gga gag ggg att 725 
Glu Gin Val Val Val Phe Arg Phe Gly Asp Ser Glu Gly Glu Gly lie 
60 65 70 75 

ggc etc gca cac ate aaa agg gaa aac ggc aac tat caa tgg tac cgc 773 
Gly Leu Ala His He Lys Arg Glu Asn Gly Asn Tyr Gin Trp Tyr Arg 
80 . 85 90 



gac tta aat tac gca att gta aaa teg gac cac ccg aaa acg gag aat 
Asp Leu Asn Tyr Ala He Val Lys Ser Asp His Pro Lys Thr Glu Asn 
95 100 105 



gac ggg ctt cat ttg gag ccg gtg gtc gat caa aaa acg ggc atg tat 
Asp Gly Leu His Leu Glu Pro Val Val Asp Gin Lys Thr Gly Met Tyr 
140 145 150 155 



821 



gcg gaa get tec gcg ccg ttc aca acc cct aag gga aga aag tac acg 869 

Ala Glu Ala Ser Ala Pro Phe Thr Thr Pro Lys Gly Arg Lys Tyr Thr 
110 115 120 

tta tat aca ggg gat gca gat cgc ctg aat ggt aca ttt gag act gat 917 

Leu Tyr Thr Gly Asp Ala Asp Arg Leu Asn Gly Thr Phe Glu Thr Asp 
125 130 135 



965 



tat cag ate gtg cag gat teg gac tgaaatgaaa caaaaatget gtcgggttgt 1019 
Tyr Gin He Val Gin Asp Ser Asp 
160 

tcccgacagc atttcatttt ttacgatttc tttttccgea ctgtcaagag cagcgcagca 1079 

cctccaagaa geaeggegag gatcgacagg atcagggaag cggtttgaat cccttgtcct 113 9 

ccttgactgt cttcattttc tgcggcagcg ttttgtttcg ttgaagegee gtgtgcatca 1199 

accgtttcgt gtccgagttt tgeagegteg acaatgettg tgattgcatg eggggtateg 1259 

gegtcatcat caccggtcca ctcgacaatt gtgccgtcct tataatattg gtatgcgttc 1319 

caggcggcct tttgttcttt gtcagggttt ttggcggtga aggtaaactg ctggaattca 1379 

ccaggctgaa tgccgccgtt ttcggcttcc cacgtcaccc ttgttacttt ttcgtttttg 1439 

ccggtttcag tgcttgtttt ccaccccggc aceggttcat actgetgaaa ttc 1492 



<210> 194 

<211> 163 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 194 



364 



Met Lys Lys Arg Thr Val Leu Phe Phe Leu Leu He Trp Leu Ala Gly 
1 5 10 15 



Cys Ala Ser Ala Gin Glu Ala Glu Glu Gin Thr Lys Trp Val Asn Ser 
20 25 30 



Glu Gin Lys Ala He Glu Asn Gly He Arg Tyr Glu Ser lie Thr Lys 
35 40 45 



Asp Asp He He Asp Lys He Asp Leu Asn Gly Glu Gin Val Val Val 
50 55 60 



Phe Arg Phe Gly Asp Ser Glu Gly Glu Gly He Gly Leu Ala His He 
65 70 75 80 



Lys Arg Glu Asn Gly Asn Tyr Gin Trp Tyr Arg Asp Leu Asn Tyr Ala 
85 90 95 



He Val Lys Ser Asp His Pro Lys Thr Glu Asn Ala Glu Ala Ser Ala 
100 105 110 



Pro Phe Thr Thr Pro Lys Gly Arg Lys Tyr Thr Leu Tyr Thr Gly Asp 
115 120 125 



Ala Asp Arg Leu Asn Gly Thr Phe Glu Thr Asp Asp Gly Leu His Leu 
130 135 140 



Glu Pro Val Val Asp Gin Lys Thr Gly Met Tyr Tyr Gin He Val Gin 
145 150 155 160 



Asp Ser Asp 



<210> 195 

<211> 1988 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1490) 

<400> 195 

ttactgccac ctcccggaaa atttgattca aatgacctgt tgggttccgt tcattaaagg 60 



365 



accttattaa tgttacaaca tggtataaat gagttgaatg ggaaaaatgt accgtgaaca 120 

aagaatctag ttgagcggtg gagcagggga ttccttatta tgactgcgat tttgcacatt 180 

tctccatttt cctgcaaggt caaaagacat agttcttaag ttttggattt ttggtgtgtt 240 

tattttttgt ttcacaaact ttaaggtaat tttaagaaag aggcgatctt gccaacccta 300 

aacagggttt ttcgaacaga <atgtcaaata gattagatat ttcataagaa caagggggaa 360 

ttgtctgttt gtgatgaata aaggaggacg ggcggaattt ctgtcaggat gctcagctgg 42 0 

gttcttagaa aaaaatgcgg ctaaatatat atttatagat tgtaaacgct gtcttgtcct 480 

cgaccaacag ggggatgaag atg aag aag ctg tta gtt gtt tat gcc gtg atg 533 

Met Lys Lys Leu Leu Val Val Tyr Ala Val Met 
15 10 

etc tgt ttg ttt ttt ctg tat gtc tac gac tac tec egg ggc gat aaa 581 
Leu Cys Leu Phe Phe Leu Tyr Val Tyr Asp Tyr Ser Arg Gly Asp Lys 
15 20 25 

gcc ggt tct gca gaa gaa age agg agg cct gcg gcc gca ggc agt ctg 62 9 

Ala Gly Ser Ala Glu Glu Ser Arg Arg Pro Ala Ala Ala Gly Ser Leu 
30 35 40 

tec gaa aaa tac gtg atg gtc acg ttt caa teg gga ate gaa tat tgg 677 
Ser Glu Lys Tyr Val Met Val Thr Phe Gin Ser Gly lie Glu Tyr Trp 
45 50 55 

aag age ggt ctg aaa ggc ttt gag gat gcc gcg cag ctt ttc aac gtc 725 
Lys Ser Gly Leu Lys Gly Phe Glu Asp Ala Ala Gin Leu Phe Asn Val 
60 65 70 75 

tct gtc gag tat egg ggg gcg gcc cat tat gat gtc cat gag caa acg 773 
Ser Val Glu Tyr Arg Gly Ala Ala His Tyr Asp Val His Glu Gin Thr 
80 85 90 

ace gtc etc gag cag gtg att gca aaa aaa ccg gcg gga ate get gtt 821 
Thr Val Leu Glu Gin Val lie Ala Lys Lys Pro Ala Gly lie Ala Val 
95 100 105 

teg gca ata aac cca aaa get tta aac cct gtc ate gac aag gcg cac 869 
Ser Ala lie Asn Pro Lys Ala Leu Asn Pro Val lie Asp Lys Ala His 
110 115 120 

gag cag ggt att ccg ate gtt tta ttt gat tea gac gcc ccg etc age 917 
Glu Gin Gly lie Pro lie Val Leu Phe Asp Ser Asp Ala Pro Leu Ser 
125 130 135 

aaa get tct aca tat ate ggc aca aat aat atg gaa gcg ggt get gtg 965 
Lys Ala Ser Thr Tyr lie Gly Thr Asn Asn Met Glu Ala Gly Ala Val 
140 145 150 155 

gcc gca agg cga atg gcc gaa ttt ttg aat gga aag gga gaa ace gcg 1013 
Ala Ala Arg Arg Met Ala Glu Phe Leu Asn Gly Lys Gly Glu Thr Ala 
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160 165 170 

gtc att acc cag ccg cag cag tac aat cat cag gaa agg acg aag ggc 1061 
Val lie Thr Gin Pro Gin Gin Tyr Asn His Gin Glu Arg Thr Lys Gly 
175 180 185 

ttt gaa caa acg ate aag caa aaa tac ccg aac atg aag gtt gec gcg 1109 
Phe Glu Gin Thr He Lys Gin Lys Tyr Pro Asn Met Lys Val Ala Ala 
190 195 200 

gtt ttg gac gga aaa ggg gat gag ctg acg teg aaa aaa gaa gcg gcg 1157 
Val Leu Asp Gly Lys Gly Asp Glu Leu Thr Ser Lys Lys Glu Ala Ala 
205 210 215 

aag att ttg gag gaa aat ccg tec ate aaa gga att ttc acg act gaa 1205 
Lys He Leu Glu Glu Asn Pro Ser He Lys Gly He Phe Thr Thr Glu 
220 225 230 235 

gec aat gga gcg age ggc gtg gec cgt get gtg aag gag gcg gga ctt 1253 
Ala Asn Gly Ala Ser Gly Val Ala Arg Ala Val Lys Glu Ala Gly Leu 
240 245 250 

gaa ggg gaa gta tgt ate ate ggc ttt gat aaa gac aag aaa acg ctg 13 01 

Glu Gly Glu Val Cys He He Gly Phe Asp Lys Asp Lys Lys Thr Leu 
255 260 265 

gac ggc ate aaa aac gga teg att tec gcg aca atg age cag gac aca 1349 
Asp Gly He Lys Asn Gly Ser He Ser Ala Thr Met Ser Gin Asp Thr 
270 275 280 

tgg caa atg ggc tat tgg teg ctg cac atg ctg ttt ttc tea aat cac 1397 
Trp Gin Met Gly Tyr Trp Ser Leu His Met Leu Phe Phe Ser Asn His 
285 290 295 

cat ctg aag cat gaa cgc ccg ctt ccg gee gca ate gac aca ggc att 1445 
His Leu Lys His Glu Arg Pro Leu Pro Ala Ala He Asp Thr Gly He 
300 305 310 315 

acc ate ata acg aaa gaa aat gtg gca gee tat tat gcg aat gat 14 90 

Thr He He Thr Lys Glu Asn Val Ala Ala Tyr Tyr Ala Asn Asp 





320 




325 




330 




taaacgtttg 


atcaataatg 


cgccgatccg 


tcataagctg 


atcagccttc 


tcttgttaat 


1550 


cagcatgetg 


ccgacgatcg 


gectgggcat 


tttatcggga 


tgggccgttg 


aaaatattat 


1610 


tgaaaaacag 


gtgatcgacc 


aaacactgea 


getgategge 


gaagtgaaca 


agaeggctga 


1670 


agtgtatgtc 


agccacatgc 


agaacctgac 


atatttaata 


tcaatgaatg 


aagaaatgga 


1730 


agcgtttttt 


agtcataaaa 


aggaggatgg 


agaggeggat 


tataagegaa 


ggacgttttt 


1790 


geagggectg 


acttctttat 


attccgaagc 


agegggtatt 


ctcgttgtca 


atgataaggg 


1850 


tgagatgatc 


agcaatgaga 


tgtatgaacg 


cacgccgaca 


gatttgacaa 


aagaaccatg 


1910 


gtatcaggcg 


gctctcgaca 


atgaagggat 


tttcaagatg 


ategggaage 


ctgtcaaccg 


1970 
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gaatatcaga agccatgt 1988 



<210> 196 

<211> 330 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 196 

Met Lys Lys Leu Leu Val Val Tyr Ala Val Met Leu Cys Leu Phe Phe 
1 5 10 15 



Leu Tyr Val Tyr Asp Tyr Ser Arg Gly Asp Lys Ala Gly Ser Ala Glu 
20 25 30 



Glu Ser Arg Arg Pro Ala Ala Ala Gly Ser Leu Ser Glu Lys Tyr Val 
35 40 45 



Met Val Thr Phe Gin Ser Gly lie Glu Tyr Trp Lys Ser Gly Leu Lys 
50 55 60 



Gly Phe Glu Asp Ala Ala Gin Leu Phe Asn Val Ser Val Glu Tyr Arg 
65 70 75 80 



Gly Ala Ala His Tyr Asp Val His Glu Gin Thr Thr Val Leu Glu Gin 
85 90 95 



Val lie Ala Lys Lys Pro Ala Gly lie Ala Val Ser Ala lie Asn Pro 
100 105 110 



Lys Ala Leu Asn Pro Val lie Asp Lys Ala His Glu Gin Gly lie Pro 
115 120 125 



lie Val Leu Phe Asp Ser Asp Ala Pro Leu Ser Lys Ala Ser Thr Tyr 
130 135 140 



He Gly Thr Asn Asn Met Glu Ala Gly Ala Val Ala Ala Arg Arg Met 
145 150 155 160 



Ala Glu Phe Leu Asn Gly Lys Gly Glu Thr Ala Val He Thr Gin Pro 
165 170 175 



Gin Gin Tyr Asn His Gin Glu Arg Thr Lys Gly Phe Glu Gin Thr He 
180 185 190 



368 



• 



Lys Gin Lys Tyr Pro Asn Met Lys Val Ala Ala Val Leu Asp Gly Lys 
195 200 205 



Gly Asp Glu Leu Thr Ser Lys Lys Glu Ala Ala Lys lie Leu Glu Glu 
210 215 220 



Asn Pro Ser lie Lys Gly lie Phe Thr Thr Glu Ala Asn Gly Ala Ser 
225 230 235 240 



Gly Val Ala Arg Ala Val Lys Glu Ala Gly Leu Glu Gly Glu Val Cys 
245 250 255 



lie lie Gly Phe Asp Lys Asp Lys Lys Thr Leu Asp Gly lie Lys Asn 
260 265 270 



Gly Ser lie Ser Ala Thr Met Ser Gin Asp Thr Trp Gin Met Gly Tyr 
275 280 285 



Trp Ser Leu His Met Leu Phe Phe Ser Asn His His Leu Lys His Glu 
290 295 300 



Arg Pro Leu Pro Ala Ala lie Asp Thr Gly lie Thr lie lie Thr Lys 
305 310 315 320 



Glu Asn Val Ala Ala Tyr Tyr Ala Asn Asp 
325 330 



<210> 197 

<211> 1677 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1190) 

<400> 197 

tgcgctgtgc tgtttcgcaa acttgtcttc tgtggcgatt atgcttggat gacttggaag 60 

aatggcgccg taccggcgtt cctatatcgg cgtctcagct tgaaagacgt gctgctcgaa 120 

cattggccaa ccttttaacg cagctatcgc ccgaatgtgt atcggataca tgataaccca 180 

gcgtaaagat aggaaggggc gagtgcgggg gggggggctg gggggggccg ggggggcgtc 24 0 
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ggtggggggg gacagggcag gggcagttgg tagcgcgtgg tggaggtggg ccggggccga 300 

tgtggggggt gcgcgctgtc gggggcaatg cgtcattgta agtgagtgaa tttggttgcg 360 

ggggcaggat ttgagcctgg gacttcgggt tatagccgga cgagctgccg aactgcacca 42 0 

ggctgttgag taccagggtg gtatgaaatg ttcagccctt ttgcccaata agaaaaaata 480 

aaactgggag cgagaagatg atg aaa cga ate tgt gec ata tgc tgg gga tec 53 3 

Met Lys Arg lie Cys Ala lie Cys Trp Gly Ser 
1 5 10 



ttg ctg acg ctg gcg ttc age ggc aat get gaa gcg att tec aac aag 
Leu Leu Thr Leu Ala Phe Ser Gly Asn Ala Glu Ala lie Ser Asn Lys 
15 20 25 



ttg ggc aac aca aag gaa aaa acg ate tat ctg ace ttt gat aac ggc 
Leu Gly Asn Thr Lys Glu Lys Thr He Tyr Leu Thr Phe Asp Asn Gly 
60 65 70 75 



581 



gcg ate cat tgg ggt ttt tea aaa age aaa aac cat cag ccg gca gat 629 
Ala He His Trp Gly Phe Ser Lys Ser Lys Asn His Gin Pro Ala Asp 
30 35 40 

gcg ggt caa gag ctg acc aac ctt tta cag cag tac gac gec ttt tat 677 
Ala Gly Gin Glu Leu Thr Asn Leu Leu Gin Gin Tyr Asp Ala Phe Tyr 
45 50 55 
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tat gaa aac ggc tac acc cct cag gtg etc gat gtt ctg aaa aaa caa 773 

Tyr Glu Asn Gly Tyr Thr Pro Gin Val Leu Asp Val Leu Lys Lys Gin 
80 85 90 

aac gtc aaa gcg gee ttt ttt gtg acg ggc cat ttt gtc aaa gat cag 821 

Asn Val Lys Ala Ala Phe Phe Val Thr Gly His Phe Val Lys Asp Gin 
95 100 105 

ccg gag ctg ate aag cga atg gee gag gag ggg cat ate ate ggg aat 869 

Pro Glu Leu He Lys Arg Met Ala Glu Glu Gly His He He Gly Asn 
110 115 120 

cat tea tat cac cat ccg gat ctg acg acg aaa aca age cgc gtc att 917 

His Ser Tyr His His Pro Asp Leu Thr Thr Lys Thr Ser Arg Val He 
125 130 135 

caa gag gaa ttg gaa teg gtc gat gag gag gtt tac aaa ate aca ggc 965 

Gin Glu Glu Leu Glu Ser Val Asp Glu Glu Val Tyr Lys He Thr Gly 

140 145 150 155 

gaa aaa aac aac etc tac ctg aga ccg cct egg ggc att ttc age gag 1013 

Glu Lys Asn Asn Leu Tyr Leu Arg Pro Pro Arg Gly He Phe Ser Glu 
160 165 170 

egg gtg etc gaa gaa acg aaa aag etc ggc tat caa acg gta ttc tgg 1061 

Arg Val Leu Glu Glu Thr Lys Lys Leu Gly Tyr Gin Thr Val Phe Trp 
175 180 185 

tct gtt get ttt gtc gat tgg aaa ate aat gee caa aaa ggg tgg cgc 1109 



370 



Ser Val Ala Phe Val Asp Trp Lys lie Asn Ala Gin Lys Gly Trp Arg 
190 195 200 

tat gcg tac gac aat atg atg aaa cag get cac ccc ggc gec ate tat 1157 
Tyr Ala Tyr Asp Asn Met Met Lys Gin Ala His Pro Gly Ala lie Tyr 
205 210 215 

ctg ctt cac ace gtc ttc agg cga tea ccg act tgaaaaaaga aggttataca 1210 
Leu Leu His Thr Val Phe Arg Arg Ser Pro Thr 
220 225 230 

tttaaaagee tcgatgacct gatgtttgaa aaatctatga tgettgagae ccttgaaaga 1270 

acaatgcccg ggtgccgagg tegcaatgeg taaaacattt gtttttcccc cccccgaaga 1330 

ccccgtctca aataatataa aatagatata aaaaaaaaga atcataataa aaaaagaata 1390 

tctatcccca ccaaagggag ggtggttttg ataaccagtc geagtegggg gaaagtgctc 1450 

aaccatggaa aaggggtgtg ttttatcatt aggcaggtgt gtgacaaagg eggtaaaata 1510 

cagegaagea tccaatgttt tattaaaagc tattagcagg atggcaaagt gcatctcgct 1570 

gttcaagact ttggaggggg catcgattca aaaagatatg ccgcgcgtgt tgacaaaggc 1630 

tttacatcaa caaeggagea tcatgatcag gccgccacgg gaatggg 1677 



<210> 198 
<211> 230 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 198 

Met Lys Arg lie Cys Ala lie Cys Trp Gly Ser Leu Leu Thr Leu Ala 
15 10 15 



Phe Ser Gly Asn Ala Glu Ala lie Ser Asn Lys Ala lie His Trp Gly 
20 25 30 



Phe Ser Lys Ser Lys Asn His Gin Pro Ala Asp Ala Gly Gin Glu Leu 
35 40 45 



Thr Asn Leu Leu Gin Gin Tyr Asp Ala Phe Tyr Leu Gly Asn Thr Lys 
50 55 60 



Glu Lys Thr lie Tyr Leu Thr Phe Asp Asn Gly Tyr Glu Asn Gly Tyr 
65 70 75 80 



Thr Pro Gin Val Leu Asp Val Leu Lys Lys Gin Asn Val Lys Ala Ala 
85 90 95 
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Phe Phe Val Thr Gly His Phe Val Lys Asp Gin Pro Glu Leu lie Lys 
100 105 110 



Arg Met Ala Glu Glu Gly His lie lie Gly Asn His Ser Tyr His His 
115 120 125 



Pro Asp Leu Thr Thr Lys Thr Ser Arg Val lie Gin Glu Glu Leu Glu 
130 135 140 



Ser Val Asp Glu Glu Val Tyr Lys lie Thr Gly Glu Lys Asn Asn Leu 
145 150 155 160 



Tyr Leu Arg Pro Pro Arg Gly lie Phe Ser Glu Arg Val Leu Glu Glu 
165 170 175 



Thr Lys Lys Leu Gly Tyr Gin Thr Val Phe Trp Ser Val Ala Phe Val 
180 " 185 190 



Asp Trp Lys lie Asn Ala Gin Lys Gly Trp Arg Tyr Ala Tyr Asp Asn 
195 200 205 



Met Met Lys Gin Ala His Pro Gly Ala lie Tyr Leu Leu His Thr Val 
210 215 220 



Phe Arg Arg Ser Pro Thr 
225 230 



<210> 199 

<211> 4041 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (3641) 

<400> 199 

aagaaggaaa agccgaatta aagcttggcc atgccgaaca aattccttat ccggatcgtt 60 

cttttcataa agtattttca gtccacacca tttatttttg gacggatttc aaacaggcat 120 

taaaagaaat ttaccgtgtt ttacaggttg acggcacgct gtttctcgct gtgcatctgg 180 

aagggcaaat gaaaaaatcg aaaaaaacaa aaggcttttc cttatactca gaagagcaaa 240 
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tcaagcaact gcttgaggaa agccatttca gagacatcac ggtacatatg aacaaaaatt 3 00 

actgctgcat ttctgcggta aaatcatgaa ctttgtatga tcatcccttt caatacggaa 360 

gggatttttt atgtttgata gagttgaaac tggatcttaa atatcatatt tttgattttt 420 

aaagaaaagt attccattaa catagcaaac atggtttaat atcaaagtga acgtttttac 480 

tatattttcc ggaggtattt atg aac aaa agg ate gtg aaa agt tea att gtt 533 

Met Asn Lys Arg He Val Lys Ser Ser He Val 
15 10 

ttc ttt etc ctt gee gca tta att ttt ggc cag ctg cct tta ccg aag 581 
Phe Phe Leu Leu Ala Ala Leu He Phe Gly Gin Leu Pro Leu Pro Lys 
15 20 25 

aca atg gca gcg gaa gac age gtt ccg aat aac gaa acc aca ttg ace 629 
Thr Met Ala Ala Glu Asp Ser Val Pro Asn Asn Glu Thr Thr Leu Thr 
30 35 40 

age gcg tec cct gtt gaa get teg ttt caa age gat gac gag gtg cat 677 
Ser Ala Ser Pro Val Glu Ala Ser Phe Gin Ser Asp Asp Glu Val His 
45 50 55 

tgg tat aaa gtc aat cct tea aat cag gaa ate gca aac tat acg cac 725 
Trp Tyr Lys Val Asn Pro Ser Asn Gin Glu He Ala Asn Tyr Thr His 
60 65 70 75 

ttc cgc gtc aaa ttg aaa tea gat gca gag ctg aac att tec gtc tac 773 
Phe Arg Val Lys Leu Lys Ser Asp Ala Glu Leu Asn He Ser Val Tyr 
80 85 90 

tec age ctg gaa aat gca act ggt cat caa acg ttt gac cga tac aac 821 
Ser Ser Leu Glu Asn Ala Thr Gly His Gin Thr Phe Asp Arg Tyr Asn 
95 100 105 

ggc tac tec tat gaa aat aat cct get tta ate gat ttt ccg att gec 869 
Gly Tyr Ser Tyr Glu Asn Asn Pro Ala Leu He Asp Phe Pro He Ala 
110 115 120 

tgg aaa ggt cct tac tac ata aaa gta gaa aat cac cat gat gag gaa 917 
Trp Lys Gly Pro Tyr Tyr He Lys Val Glu Asn His His Asp Glu Glu 
125 130 135 

aac gaa acc act tea att aca gat att tct tac acc ate age tat gaa 965 
Asn Glu Thr Thr Ser He Thr Asp He Ser Tyr Thr He Ser Tyr Glu 
140 145 150 155 

ggc gtc acc ctg cct ccg tea ate caa gag gca gaa gaa gag tgt ccg 1013 
Gly Val Thr Leu Pro Pro Ser He Gin Glu Ala Glu Glu Glu Cys Pro 
160 165 170 

gca gaa tta age gtt tec gaa agg gaa aca ggc aag ggc ata tta aaa 1061 
Ala Glu Leu Ser Val Ser Glu Arg Glu Thr Gly Lys Gly He Leu Lys 
175 180 185 

cag tta aga acg ate agg gat gaa gtt ctt tea aaa act gaa aaa gga 1109 
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Gin Leu Arg Thr lie Arg Asp Glu Val Leu Ser Lys Thr Glu Lys Gly 
190 195 200 

aaa gag ctg tct tec ctt tac tat aaa gca get cca ttc ate age gca 1157 
Lys Glu Leu Ser Ser Leu Tyr Tyr Lys Ala Ala Pro Phe lie Ser Ala 
205 210 215 

aaa atg etc ttt aac aaa teg atg aga gac agt gtc tac aaa gac ctg 12 05 

Lys Met Leu Phe Asn Lys Ser Met Arg Asp Ser Val Tyr Lys Asp Leu 
220 225 230 235 

gtg cag ctg aag ccg ctg ttt gca gat gtc get aaa aac gga caa gtg 12 53 

Val Gin Leu Lys Pro Leu Phe Ala Asp Val Ala Lys Asn Gly Gin Val 
240 245 250 

age gca tac teg att acg aat gat gat caa aaa gcg ate agt cgc ctg 1301 
Ser Ala Tyr Ser lie Thr Asn Asp Asp Gin Lys Ala lie Ser Arg Leu 
255 260 265 

tac gaa aca get cgc gcg tec gtt ccc gag ccg ttg aaa aaa cag ctg 1349 
Tyr Glu Thr Ala Arg Ala Ser Val Pro Glu Pro Leu Lys Lys Gin Leu 
270 275 280 

gat caa gtc gcg aaa gac ate ggc ate gaa caa tta aca ggc age aaa 13 97 

Asp Gin Val Ala Lys Asp lie Gly lie Glu Gin Leu Thr Gly Ser Lys 
285 290 295 

gta teg get gtg ctt gaa aaa gcg ggg atg gcg aca get tea tea age 1445 
Val Ser Ala Val Leu Glu Lys Ala Gly Met Ala Thr Ala Ser Ser Ser 
300 305 310 315 

gcg ccc gaa aac cgt tac ate gta aaa ttg aaa gaa ggc aaa aaa ccg 14 93 

Ala Pro Glu Asn Arg Tyr lie Val Lys Leu Lys Glu Gly Lys Lys Pro 
320 325 330 

gga tct ttc aaa tct aaa gee caa tea tec ggc gtc cag gca tta gag 1541 
Gly Ser Phe Lys Ser Lys Ala Gin Ser Ser Gly Val Gin Ala Leu Glu 
335 340 345 

ccc etc ggt aaa age aaa acg gca ttt aaa gat atg tac gtt gtg gaa 1589 
Pro Leu Gly Lys Ser Lys Thr Ala Phe Lys Asp Met Tyr Val Val Glu 
350 355 360 

atg aag gaa age cgt tct tec gga ttc aaa gcg gcg gca aag caa tat 1637 
Met Lys Glu Ser Arg Ser Ser Gly Phe Lys Ala Ala Ala Lys Gin Tyr 
365 370 375 

cag gcg gca gee tec aag ate gee aag atg cct gaa gtg gaa ttc gtc 1685 
Gin Ala Ala Ala Ser Lys He Ala Lys Met Pro Glu Val Glu Phe Val 
380 385 390 395 

gaa cag gtt cag caa tat gaa gca ctg tea aga gac ace caa tat cca 1733 
Glu Gin Val Gin Gin Tyr Glu Ala Leu Ser Arg Asp Thr Gin Tyr Pro 
400 405 410 

tat caa tgg teg etc aaa aat aac ggc aaa aac cgt get gcg aat get 1781 
Tyr Gin Trp Ser Leu Lys Asn Asn Gly Lys Asn Arg Ala Ala Asn Ala 
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415 420 425 

gac ata caa ttt gaa cag ctt cag aag ctg atg aaa ggc aaa aag ctg 1829 
Asp lie Gin Phe Glu Gin Leu Gin Lys Leu Met Lys Gly Lys Lys Leu 
430 435 440 

aaa gat aca gta ate gec gtc gtt gac aca ggc gtt gat cat acc ctt 1877 
Lys Asp Thr Val He Ala Val Val Asp Thr Gly Val Asp His Thr Leu 
445 450 455 

gcg gat tta age ggc age gtc aaa aaa gac gaa ggc tat aac tat gtc 1925 
Ala Asp Leu Ser Gly Ser Val Lys Lys Asp Glu Gly Tyr Asn Tyr Val 
460 465 470 475 

ggc cgc acg gcg gat gcg atg gat gac aat ggc cac ggc aca cac gtg 1973 
Gly Arg Thr Ala Asp Ala Met Asp Asp Asn Gly His Gly Thr His Val 
480 485 490 

tea ggc ate att gca gee gcg caa gac aac cat ttt teg atg gcg gga 2021 
Ser Gly He He Ala Ala Ala Gin Asp Asn His Phe Ser Met Ala Gly 
495 500 505 

ate aat get tat gee aaa att ctg cct gtc aaa gtg ctg gat tct tea 2069 
He Asn Ala Tyr Ala Lys He Leu Pro Val Lys Val Leu Asp Ser Ser 
510 515 520 

ggc agt gga gat acg gaa cag att gca aac ggc ate ate tat gee gee 2117 
Gly Ser Gly Asp Thr Glu Gin He Ala Asn Gly He He Tyr Ala Ala 
525 530 535 

gac cac ggt gca aaa gtc ate aat tta agt ctt ggc ggg cca tac age 2165 
Asp His Gly Ala Lys Val He Asn Leu Ser Leu Gly Gly Pro Tyr Ser 
540 545 550 555 

egg gtg atg gaa tat gcg ctt aaa tat gcg get tct aaa aat gtg acg 2213 
Arg Val Met Glu Tyr Ala Leu Lys Tyr Ala Ala Ser Lys Asn Val Thr 
560 565 570 

ate gtt gee gec acc gga aat gac gga gta teg gag att tec tac cct 2261 
He Val Ala Ala Thr Gly Asn Asp Gly Val Ser Glu He Ser Tyr Pro 
575 580 585 

gca tct teg aaa tat acg ctt tea gtc ggg gcg acc aat aat etc gat 2309 
Ala Ser Ser Lys Tyr Thr Leu Ser Val Gly Ala Thr Asn Asn Leu Asp 
590 595 600 

ctt gtc teg gac tac tec aat tat gga aaa ggt etc gat atg gtg gcg 2357 
Leu Val Ser Asp Tyr Ser Asn Tyr Gly Lys Gly Leu Asp Met Val Ala 
605 610 615 

ccg gga acc gat att cca age etc gtt ccg gac ggg aat gtc act tat 2405 
Pro Gly Thr Asp He Pro Ser Leu Val Pro Asp Gly Asn Val Thr Tyr 
620 625 1 630 635 

atg age gga aca teg atg gcg gcg ccg cac gtg gca get gca gca gga 2453 
Met Ser Gly Thr Ser Met Ala Ala Pro His Val Ala Ala Ala Ala Gly 
640 645 650 
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ctt ctt ttg tea cag aat ccg tec ttg aaa cca aag caa ate gca age 2501 
Leu Leu Leu Ser Gin Asn Pro Ser Leu Lys Pro Lys Gin lie Ala Ser 
655 660 665 

eta ttg ace gag acg aca gca gat gtg gca ttt gaa gag cag gat aat 254 9 

Leu Leu Thr Glu Thr Thr Ala Asp Val Ala Phe Glu Glu Gin Asp Asn 
670 675 680 

cca aac ccg gat tat gac ctg gat ata gaa ccg get gca caa att ccc 2597 
Pro Asn Pro Asp Tyr Asp Leu Asp He Glu Pro Ala Ala Gin He Pro 
685 690 695 

gga tat gac ttc gtc tec ggg tgg gga agg ctg aat gtt ttt cat gca 2645 
Gly Tyr Asp Phe Val Ser Gly Trp Gly Arg Leu Asn Val Phe His Ala 
700 705 710 715 

gec age gtt ttt gag ctg aac atg aag gtt cat ccc gtt tta aac cgc 2693 
Ala Ser Val Phe Glu Leu Asn Met Lys Val His Pro Val Leu Asn Arg 
720 725 730 

cat acg gca gtg aca ggc aca gee aaa age ggt gtg acg gtc aaa ate 2741 
His Thr Ala Val Thr Gly Thr Ala Lys Ser Gly Val Thr Val Lys He 
735 740 745 

ttg cga ggg aag caa gta ttg ggg acg ggc acg gec gga aaa tea ggc 2789 
Leu Arg Gly Lys Gin Val Leu Gly Thr Gly Thr Ala Gly Lys Ser Gly 
750 755 760 

gcg ttt tea gtg aaa att ccg gee cag aag gcg ggg caa gtt ctt cat 2 837 

Ala Phe Ser Val Lys He Pro Ala Gin Lys Ala Gly Gin Val Leu His 
765 770 775 

gtc gcg gca teg ggc cat cag gcg gaa ace teg etc aga acc gtc gtg 2885 
Val Ala Ala Ser Gly His Gin Ala Glu Thr Ser Leu Arg Thr Val Val 
780 785 790 795 

gaa aaa gcg ccg aaa aac ccg tec gtc aaa cgc ate acg aac aaa gat 2 933 

Glu Lys Ala Pro Lys Asn Pro Ser Val Lys Arg He Thr Asn Lys Asp 
800 805 810 

act gec gta acg ggt aga acg gca gee ggc tac acg ate aaa gtg aaa 2 981 
Thr Ala Val Thr Gly Arg Thr Ala Ala Gly Tyr Thr He Lys Val Lys 
815 820 825 

aac gcg tgc aaa aaa gtg ate gcg caa ggc aga gcg gat gca tec gtg 3 029 

Asn Ala Cys Lys Lys Val He Ala Gin Gly Arg Ala Asp Ala Ser Val 
830 835 840 

age gtt aaa gtg aaa ate aac aag caa aaa gaa tat gee gtt ttg tat 3 077 

Ser Val Lys Val Lys He Asn Lys Gin Lys Glu Tyr Ala Val Leu Tyr 
845 850 855 

gtc tec gca tct get gat gac cac aga gaa age ggc gat gtc aaa atg 3125 
Val Ser Ala Ser Ala Asp Asp His Arg Glu Ser Gly Asp Val Lys Met 
860 865 870 875 
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acg gtg get gac gtc ate ccg cca ggc gec ccg aaa gtt tat cag gtt 3173 
Thr Val Ala Asp Val lie Pro Pro Gly Ala Pro Lys Val Tyr Gin Val 
880 885 890 

tec gat aaa agt acg gtg att cag gga aaa aca gaa gca aac gcg caa 3221 
Ser Asp Lys Ser Thr Val lie Gin Gly Lys Thr Glu Ala Asn Ala Gin 
895 900 905 

gtc age gca aaa get aaa gga aag acg ate get tec ggc aaa gcg aac 3269 
Val Ser Ala Lys Ala Lys Gly Lys Thr lie Ala Ser Gly Lys Ala Asn 
910 915 920 

gga aaa ggt gaa tac aag ctg aaa ate age agg caa aaa gec gga ace 3 317 

Gly Lys Gly Glu Tyr Lys Leu Lys lie Ser Arg Gin Lys Ala Gly Thr 
925 930 935 

gtc ate ggt gta aca gca aag gat aaa gee gga aat gtc age aaa gcg 33 65 

Val lie Gly Val Thr Ala Lys Asp Lys Ala Gly Asn Val Ser Lys Ala 
940 945 950 955 

aca gec gtc act gtg ctt gac aaa ace ccg ccg tct gcg ccg aag gtg 3413 
Thr Ala Val Thr Val Leu Asp Lys Thr Pro Pro Ser Ala Pro Lys Val 
960 965 970 

aat ccg gtg aca aac aag age acg gee gtt aag ggg aaa gca gaa gcg 3461 
Asn Pro Val Thr Asn Lys Ser Thr Ala Val Lys Gly Lys Ala Glu Ala 
975 980 985 

aac gee gee ate ate gtc aaa tea gga aag aaa acg ate gga acc ggc 3509 
Asn Ala Ala lie lie Val Lys Ser Gly Lys Lys Thr lie Gly Thr Gly 
990 995 1000 

aag gee gat aaa aaa ggc gcg ttt ttt gtc aaa ata aaa aaa caa 3554 
Lys Ala Asp Lys Lys Gly Ala Phe Phe Val Lys lie Lys Lys Gin 
1005 1010 1015 

aag gca aac acc gtt tta gcg gtc act gca aaa gat aaa gee ggc 3599 
Lys Ala Asn Thr Val Leu Ala Val Thr Ala Lys Asp Lys Ala Gly 
1020 1025 1030 

aat acg age aaa gtg age aaa ata aaa gtc aaa aag gca aaa 3 641 

Asn Thr Ser Lys Val Ser Lys lie Lys Val Lys Lys Ala Lys 
1035 1040 1045 

taatccgata geggaggaac tgatgacata tcagttcctc tttttttcat caaaattaat 3701 

atataagaat attattaaat ctgcactgtc tgttttcaat ttgtgatttt cagctcatat 3761 

cgccaattgg tcctattatc ccttttttca ttttccctta aaaattttta tattaaaaaa 3821 

ggaatcttcg ggtgttctgt caaaaagtga atgtattgga aacageggaa tgaacgttca 3881 

ttccgctgac ttggagggca aaatcaatgg aatcggaaag caaatatcag aagattatcg 3 941 

aggcttcget cgtcctttcg eggacagagg ctttgacgcc gcaaccattc ccatgatcgc 4001 

cgataaggca aacgtcggtg caggcaccat ctaccgctac 4041 
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<210> 200 

<211> 1047 

<212> PRT 

<213> Bacillus licheniformis 

<400> 200 

Met Asn Lys Arg lie Val Lys Ser Ser lie Val Phe Phe Leu Leu Ala 
1 5 10 15 



Ala Leu He Phe Gly Gin Leu Pro Leu Pro Lys Thr Met Ala Ala Glu 
20 25 30 



Asp Ser Val Pro Asn Asn Glu Thr Thr Leu Thr Ser Ala Ser Pro Val 
35 40 45 



Glu Ala Ser Phe Gin Ser Asp Asp Glu Val His Trp Tyr Lys Val Asn 
50 55 60 



Pro Ser Asn Gin Glu He Ala Asn Tyr Thr His Phe Arg Val Lys Leu 
65 70 75 80 



Lys Ser Asp Ala Glu Leu Asn He Ser Val Tyr Ser Ser Leu Glu Asn 
85 90 95 



Ala Thr Gly His Gin Thr Phe Asp Arg Tyr Asn Gly Tyr Ser Tyr Glu 
100 105 110 



Asn Asn Pro Ala Leu He Asp Phe Pro He Ala Trp Lys Gly Pro Tyr 
115 120 125 



Tyr He Lys Val Glu Asn His His Asp Glu Glu Asn Glu Thr Thr Ser 
130 135 140 



He Thr Asp He Ser Tyr Thr He Ser Tyr Glu Gly Val Thr Leu Pro 
145 150 155 160 



Pro Ser He Gin Glu Ala Glu Glu Glu Cys Pro Ala Glu Leu Ser Val 
165 170 175 



Ser Glu Arg Glu Thr Gly Lys Gly He Leu Lys Gin Leu Arg Thr He 
180 185 190 
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Arg Asp Glu Val Leu Ser Lys Thr Glu Lys Gly Lys Glu Leu Ser Ser 
195 200 205 



Leu Tyr Tyr Lys Ala Ala Pro Phe lie Ser Ala Lys Met Leu Phe Asn 
210 215 220 



Lys Ser Met Arg Asp Ser Val Tyr Lys Asp Leu Val Gin Leu Lys Pro 
225 230 235 240 



Leu Phe Ala Asp Val Ala Lys Asn Gly Gin Val Ser Ala Tyr Ser lie 
245 250 255 



Thr Asn Asp Asp Gin Lys Ala lie Ser Arg Leu Tyr Glu Thr Ala Arg 
260 265 270 



Ala Ser Val Pro Glu Pro Leu Lys Lys Gin Leu Asp Gin Val Ala Lys 
275 280 285 



Asp lie Gly lie Glu Gin Leu Thr Gly Ser Lys Val Ser Ala Val Leu 
290 295 300 



Glu Lys Ala Gly Met Ala Thr Ala Ser Ser Ser Ala Pro Glu Asn Arg 
305 310 315 320 



Tyr lie Val Lys Leu Lys Glu Gly Lys Lys Pro Gly Ser Phe Lys Ser 
325 330 335 



Lys Ala Gin Ser Ser Gly Val Gin Ala Leu Glu Pro Leu Gly Lys Ser 
340 345 350 



Lys Thr Ala Phe Lys Asp Met Tyr Val Val Glu Met Lys Glu Ser Arg 
355 360 365 



Ser Ser Gly Phe Lys Ala Ala Ala Lys Gin Tyr Gin Ala Ala Ala Ser 
370 375 380 



Lys He Ala Lys Met Pro Glu Val Glu Phe Val Glu Gin Val Gin Gin 
385 390 395 400 



Tyr Glu Ala Leu Ser Arg Asp Thr Gin Tyr Pro Tyr Gin Trp Ser Leu 
405 410 415 



Lys Asn Asn Gly Lys Asn Arg Ala Ala Asn Ala Asp He Gin Phe Glu 
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420 425 430 



Gin Leu Gin Lys Leu Met Lys Gly Lys Lys Leu Lys Asp Thr Val lie 
435 440 445 



Ala Val Val Asp Thr Gly Val Asp His Thr Leu Ala Asp Leu Ser Gly 
450 455 460 



Ser Val Lys Lys Asp Glu Gly Tyr Asn Tyr Val Gly Arg Thr Ala Asp 
465 470 475 480 



Ala Met Asp Asp Asn Gly His Gly Thr His Val Ser Gly He He Ala 
485 490 495 



Ala Ala Gin Asp Asn His Phe Ser Met Ala Gly He Asn Ala Tyr Ala 
500 505 510 



Lys He Leu Pro Val Lys Val Leu Asp Ser Ser Gly Ser Gly Asp Thr 
515 520 525 



Glu Gin He Ala Asn Gly He He Tyr Ala Ala Asp His Gly Ala Lys 
530 535 540 



Val He Asn Leu Ser Leu Gly Gly Pro Tyr Ser Arg Val Met Glu Tyr 
545 550 555 560 



Ala Leu Lys Tyr Ala Ala Ser Lys Asn Val Thr He Val Ala Ala Thr 
565 570 575 



Gly Asn Asp Gly Val Ser Glu He Ser Tyr Pro Ala Ser Ser Lys Tyr 
580 585 590 



Thr Leu Ser Val Gly Ala Thr Asn Asn Leu Asp Leu Val Ser Asp Tyr 
595 600 605 



Ser Asn Tyr Gly Lys Gly Leu Asp Met Val Ala Pro Gly Thr Asp He 
610 615 620 



Pro Ser Leu Val Pro Asp Gly Asn Val Thr Tyr Met Ser Gly Thr Ser 
625 630 635 640 



Met Ala Ala Pro His Val Ala Ala Ala Ala Gly Leu Leu Leu Ser Gin 
645 650 655 
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Asn Pro Ser Leu Lys Pro Lys Gin He Ala Ser Leu Leu Thr Glu Thr 
660 665 670 



Thr Ala Asp Val Ala Phe Glu Glu Gin Asp Asn Pro Asn Pro Asp Tyr 
675 680 685 



Asp Leu Asp He Glu Pro Ala Ala Gin He Pro Gly Tyr Asp Phe Val 
690 695 700 



Ser Gly Trp Gly Arg Leu Asn Val Phe His Ala Ala Ser Val Phe Glu 
705 710 715 720 



Leu Asn Met Lys Val His Pro Val Leu Asn Arg His Thr Ala Val Thr 
725 730 735 



Gly Thr Ala Lys Ser Gly Val Thr Val Lys He Leu Arg Gly Lys Gin 
740 745 750 



Val Leu Gly Thr Gly Thr Ala Gly Lys Ser Gly Ala Phe Ser Val Lys 
755 760 765 



He Pro Ala Gin Lys Ala Gly Gin Val Leu His Val Ala Ala Ser Gly 
770 775 780 



His Gin Ala Glu Thr Ser Leu Arg Thr Val Val Glu Lys Ala Pro Lys 
785 790 795 800 



Asn Pro Ser Val Lys Arg He Thr Asn Lys Asp Thr Ala Val Thr Gly 
805 810 815 



Arg Thr Ala Ala Gly Tyr Thr He Lys Val Lys Asn Ala Cys Lys Lys 
820 825 830 



Val He Ala Gin Gly Arg Ala Asp Ala Ser Val Ser Val Lys Val Lys 
835 840 845 



He Asn Lys Gin Lys Glu Tyr Ala Val Leu Tyr Val Ser Ala Ser Ala 
850 855 860 



Asp Asp His Arg Glu Ser Gly Asp Val Lys Met Thr Val Ala Asp Val 
865 870 875 880 
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lie Pro Pro Gly Ala Pro Lys Val Tyr Gin Val Ser Asp Lys Ser Thr 
885 890 895 



Val He Gin Gly Lys Thr Glu Ala Asn Ala Gin Val Ser Ala Lys Ala 
900 905 910 



Lys Gly Lys Thr He Ala Ser Gly Lys Ala Asn Gly Lys Gly Glu Tyr 
915 920 925 



Lys Leu Lys He Ser Arg Gin Lys Ala Gly Thr Val He Gly Val Thr 
930 935 940 



Ala Lys Asp Lys Ala Gly Asn Val Ser Lys Ala Thr Ala Val Thr Val 
945 950 955 960 



Leu Asp Lys Thr Pro Pro Ser Ala Pro Lys Val Asn Pro Val Thr Asn 
965 970 975 



Lys Ser Thr Ala Val Lys Gly Lys Ala Glu Ala Asn Ala Ala He He 
980 985 990 



Val Lys Ser Gly Lys Lys Thr He Gly Thr Gly Lys Ala Asp Lys Lys 
995 1000 1005 



Gly Ala Phe Phe Val Lys He Lys Lys Gin Lys Ala Asn Thr Val 
1010 1015 1020 



Leu Ala Val Thr Ala Lys Asp Lys Ala Gly Asn Thr Ser Lys Val 
1025 1030 1035 



Ser Lys He Lys Val Lys Lys Ala Lys 
1040 1045 



<210> 201 

<211> 31 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer EcoRI <L12 574-594> 

<400> 201 

gactgaattc gtgcgagttc ctccacattc g 31 
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<210> 202 

<211> 39 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer Hindlll Bglll <L12 1074-1052> 

<400> 202 

gactaagctt agatctactc tataagttag tttgtcacc 



<210> 203 

<211> 43 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer Kpnl Bglll BamHI <L12 1500-1520> 

<400> 203 

gactggtacc agatctggat ccgaaaacgg ttgctgtcaa egg 



<210> 204 

<211> 32 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Hindlll <L12 2007-1986> 

<400> 204 

gactaagctt atcttttgtg gagatgettt gg 



<210> 205 

<211> 1399 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> misc_feature 

<222> (255) . . (255) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (257) . . (257) 

<223> n is a, c, g, or t 

<220> 

<221> CDS 

<222> (501) . . (899) 

<400> 205 
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ctttctttgt cacgaccgtc acacgctgcg ccagcatgac ctggctccac cagcctccga 60 

ccgtctgaaa gcggagatag cccctgtcat cgatccgcgt aaccataaaa ccgacctcat 120 

caagatggcc ggcaatcata atcttcggtc cgtcagcctg tccagtcttt tttgcgatta 180 

agcttcccag tctgtctgtc gtaacctcgt cggcaaacgg ttctatgtac gatttcatga 240 

cttgtctggg ttctntntca ttcgccggaa ttccttttgc atcagttaat tccttagcat 300 

catcaatgtt tcatcaagct ttgccatctt tatacagcct ctttaattaa ccctcattta 360 

ctattataca gaaacatccc ttttcaatac gaccaatatc gtttacagct tttttggtta 420 

aaaaatgaaa ccttgcggga actggttcgt atatattggg atatactcaa aattactttc 480 

aagggaggtt ctgttttaac atg att gtc ate ata ttg aga ctg get ttg ctg 533 

Met lie Val lie lie Leu Arg Leu Ala Leu Leu 
15 10 

gcg ctt ttg gtc tac gtc gtg tac agg gec gtt caa ttt ttg ggg age 581 
Ala Leu Leu Val Tyr Val Val Tyr Arg Ala Val Gin Phe Leu Gly Ser 
15 20 25 

ccg gac aga agg ctg aaa tea gca cag gca aaa aag cac ttt tat gtt 62 9 

Pro Asp Arg Arg Leu Lys Ser Ala Gin Ala Lys Lys His Phe Tyr Val 
30 35 40 

ttg gac gaa caa aag aat aca cgc aaa aat etc aag ctg aca ttt aaa 677 
Leu Asp Glu Gin Lys Asn Thr Arg Lys Asn Leu Lys Leu Thr Phe Lys 
45 50 55 

ggc gtg ctt ttc gaa gga gaa aaa cac att cct tea aaa gac cat ccg 725 
Gly Val Leu Phe Glu Gly Glu Lys His lie Pro Ser Lys Asp His Pro 
60 65 70 75 

ctg ttc ate cat acg att ttt gta tgg acg gaa gcg cct gaa gaa aag 773 
Leu Phe He His Thr He Phe Val Trp Thr Glu Ala Pro Glu Glu Lys 
80 85 90 

etc age tct ttt acg gaa gaa gac ttc gcg gaa ctt gaa gaa aat att 821 
Leu Ser Ser Phe Thr Glu Glu Asp Phe Ala Glu Leu Glu Glu Asn He 
95 100 105 

aaa gag cac tat ccc gat tgc aaa ate gac tgg gat teg aac ate caa 869 
Lys Glu His Tyr Pro Asp Cys Lys He Asp Trp Asp Ser Asn He Gin 
110 115 120 

aag tgg aaa aac aaa aaa gca gaa gag caa taaagecteg tetgettttt 919 
Lys Trp Lys Asn Lys Lys Ala Glu Glu Gin 
125 130 

taattcatca tataaaagee ggtcaaaaca gcttgcacgc cgagcaaaaa aggaatgecg 979 

agectgaagg aaaggtgttt tgtcttatgt ctgaaccgca tcatcccgaa ccagacgcct 103 9 

gcggagccaa aagcagccgc aacgagecag atgeggeget cagacaccct ccatttgcct 1099 
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ctgaccgctt 


tttgcttatc 


ggctttcatt 


aagaaaaaac 


cgtatccgtt 


tatgaggatc 


1159 


atgtatatcc 


atatgagagt 


caattgttca 


tttccccttg 


tttttcggtt 


tgggcgcctg 


1219 


ctgcggccgg 


cctccccgaa 


tcgttttaca 


tcctgctcga 


agaacaaaag 


aaaaaggccg 


1279 


gagcccggcc 


ttttttcaat 


tatttattca 


attgcgcttt 


agcagcgtct 


gcaagctgat 


1339 


tgaatgcgtt 


cagatcgttt 


acagcaaggt 


cagcaagcat 


tttgcggttt 


acttcgatac 


1399 



<210> 206 
<211> 133 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 206 

Met lie Val He He Leu Arg Leu Ala Leu Leu Ala Leu Leu Val Tyr 
15 10 15 



Val Val Tyr Arg Ala Val Gin Phe Leu Gly Ser Pro Asp Arg Arg Leu 
20 25 30 



Lys Ser Ala Gin Ala Lys Lys His Phe Tyr Val Leu Asp Glu Gin Lys 
35 40 45 



Asn Thr Arg Lys Asn Leu Lys Leu Thr Phe Lys Gly Val Leu Phe Glu 
50 55 60 



Gly Glu Lys His He Pro Ser Lys Asp His Pro Leu Phe He His Thr 
65 70 75 80 



He Phe Val Trp Thr Glu Ala Pro Glu Glu Lys Leu Ser Ser Phe Thr 
85 90 95 



Glu Glu Asp Phe Ala Glu Leu Glu Glu Asn lie Lys Glu His Tyr Pro 
100 105 110 



Asp Cys Lys He Asp Trp Asp Ser Asn He Gin Lys Trp Lys Asn Lys 
115 " 120 125 



Lys Ala Glu Glu Gin 
130 



<210> 207 
<211> 2182 
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<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1682) 

<400> 207 

aaaaaacatt aattttcata ctgatatttg gtattatctt tttaacagca cttcttgcgg 60 

gagcgaatgt ctaccgtacg gcaatggatc agaaagaaaa cggccacgag caggctgccg 120 

aaacagccag gcaggaagcc ggcttaaaac aagttgacag cgtggagacg tttgtcggta 180 

aagaaaagca gtacattgtt acaggggcag acaaaaaagg cgacaaaatg tatgtttggg 240 

tgcctgctga caaaaagcag aaaacgcttt acaaaaaagc atcagccggc attaccggcc 300 

gccaggctgc aaaagctgtt caggatgagg gcctgatgtc tgagcttaaa gaggtgcacc 3 60 

ttgcaaggga aggcaatgtt ctattgtggg aagttacata cttaaataaa gatgggcagt 420 

acagtttaag ctatgtggac tttataaacg gaaaaattca caaaaatatt acgccttaga 480 

cgaaacaggg ggaaatcgag ttg aat eta get aaa aga gta tea gcg tta aca 533 

Leu Asn Leu Ala Lys Arg Val Ser Ala Leu Thr 
15 10 

cca tct gca aca ttg gca ate act gca aaa gca aaa gaa tta aaa gcg 581 
Pro Ser Ala Thr Leu Ala lie Thr Ala Lys Ala Lys Glu Leu Lys Ala 
15 20 25 

gca ggg cac gac gtc ate ggt ctt ggg gca ggt gag ccg gat ttt aat 62 9 

Ala Gly His Asp Val lie Gly Leu Gly Ala Gly Glu Pro Asp Phe Asn 
30 35 40 

acg cct gag cac ate att gaa gcg get gtc cgt teg atg aac gaa gga 677 
Thr Pro Glu His He He Glu Ala Ala Val Arg Ser Met Asn Glu Gly 
45 50 55 

cat ace aaa tac acg cct tec ggc ggt ctt gcg gcg ctg aaa gac age 725 
His Thr Lys Tyr Thr Pro Ser Gly Gly Leu Ala Ala Leu Lys Asp Ser 
60 65 70 75 

ate cgc gat aaa ttc aag cgc gat cag gga att gaa tac age caa teg 773 
He Arg Asp Lys Phe Lys Arg Asp Gin Gly He Glu Tyr Ser Gin Ser 
80 85 90 

gaa gtt att gtg tgc aca ggt gca aag cat get ctt tac ace eta ttt 821 
Glu Val He Val Cys Thr Gly Ala Lys His Ala Leu Tyr Thr Leu Phe 
95 100 105 

caa gtg etc etc gac gaa ggg gac gaa gtg att att ccg act ccg tac 869 
Gin Val Leu Leu Asp Glu Gly Asp Glu Val He He Pro Thr Pro Tyr 
110 115 120 
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tgg gtc age tat cct gaa caa gtc aag ctt gca ggc ggc aaa cct gtg 917 
Trp Val Ser Tyr Pro Glu Gin Val Lys Leu Ala Gly Gly Lys Pro Val 
125 130 135 

ttt gtg gaa ggc ctt gag gaa aac age ttc aag att tct ccg gag cag 965 
Phe Val Glu Gly Leu Glu Glu Asn Ser Phe Lys He Ser Pro Glu Gin 
140 145 150 155 

etc gaa aaa gee gtc aca gaa aaa acg aag get gtg ate ate aat tec 1013 
Leu Glu Lys Ala Val Thr Glu Lys Thr Lys Ala Val He He Asn Ser 
160 165 170 

cca age aat ccg aca ggg atg atg tat acg gaa gaa gag etc aaa get 1061 
Pro Ser Asn Pro Thr Gly Met Met Tyr Thr Glu Glu Glu Leu Lys Ala 
175 180 185 

etc ggt gaa gta tgc ctt cga cgc aac gtt tta ate gta tct gat gaa 1109 
Leu Gly Glu Val Cys Leu Arg Arg Asn Val Leu He Val Ser Asp Glu 
190 195 200 

ata tat gaa aag ctg att tac ggc gga aaa aaa cat gta tec att gca 1157 
He Tyr Glu Lys Leu He Tyr Gly Gly Lys Lys His Val Ser He Ala 
205 210 215 

cag ctt tct cca gaa ctt aaa aac caa ace gtg ate ate aac ggg gtt 1205 
Gin Leu Ser Pro Glu Leu Lys Asn Gin Thr Val He He Asn Gly Val 
220 225 230 235 

tec aag tea cac age atg ace ggc tgg aga ate ggt tat gca gca ggc 1253 
Ser Lys Ser His Ser Met Thr Gly Trp Arg He Gly Tyr Ala Ala Gly 
240 245 250 

age gaa ccg ate att aaa gcg atg acg aac eta gee age cac age acg 1301 
Ser Glu Pro He He Lys Ala Met Thr Asn Leu Ala Ser His Ser Thr 
255 260 265 

tea aat ccg aca tct gtc get caa tat gga gee att gee get tac aat 1349 
Ser Asn Pro Thr Ser Val Ala Gin Tyr Gly Ala He Ala Ala Tyr Asn 
270 275 280 

ggg cca aac gag cct gtt gag gag atg aga aaa get ttt gaa gaa egg 1397 
Gly Pro Asn Glu Pro Val Glu Glu Met Arg Lys Ala Phe Glu Glu Arg 
285 290 295 

ctg aac aag gtg tat gaa ctg ctt gtt gac att ccg gga tta aca tgc 1445 
Leu Asn Lys Val Tyr Glu Leu Leu Val Asp He Pro Gly Leu Thr Cys 
300 " 305 310 315 

ctg aag cct gaa gga gee ttc tac ttg ttc ccg aat gca aaa aaa gcg 1493 
Leu Lys Pro Glu Gly Ala Phe Tyr Leu Phe Pro Asn Ala Lys Lys Ala 
320 325 330 

gca gaa teg tgc ggc ttt tea age gtt gat gaa ttc gee gaa gcg ctt 1541 
Ala Glu Ser Cys Gly Phe Ser Ser Val Asp Glu Phe Ala Glu Ala Leu 
335 340 345 

ttg gaa gaa gaa aag gtt gcg ate gtt cct ggt tea ggg ttc ggc gca 1589 
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Leu Glu Glu Glu Lys Val Ala He Val Pro Gly Ser Gly Phe Gly Ala 
350 355 360 

ccg gac aac ate cgt ctg teg tat gcg aca tec ctg tea ctt ttg gaa 1637 
Pro Asp Asn He Arg Leu Ser Tyr Ala Thr Ser Leu Ser Leu Leu Glu 
365 370 375 

gaa gcg gtt gaa cgc ate cgc cgc ttt gtc gtg aat cgc age cgc 1682 
Glu Ala Val Glu Arg He Arg Arg Phe Val Val Asn Arg Ser Arg 



380 


385 


390 








tagaaattaa 


aaagcgtccg 


caggeggacg 


cttttttcat 


gcacacaacc 


tgeattgace 


1742 


tgatcgattt 


aaaaaaggta 


taatatacgt 


tatggacgtc 


agaaagaatg atggcttgac 


1802 


cgaattcttt 


cgtgttttgg 


agggaaacga 


tagtgaaaac 


aacaataaac 


caagtgtaca 


1862 


agcatgttgg 


tgaagaagta 


acaateggeg 


ettggatege 


caacaaacgt 


teaageggea 


1922 


aaattgcgtt 


tttgeagett 


agagaeggga 


caggctttat 


ccaaggagtc 


gtcgtcaaag 


1982 


cggaagtgga 


cgaagaaaca 


tttcaaaccg 


ctaagtctgt 


aacacaggaa 


acatcattat 


2042 


atgtaaaagg 


cgtcgtcaaa 


gaagacgagc 


gttcgcctct 


eggctacgag 


cttgctgtga 


2102 


cgtcgcttga 


agtcatccat 


gaagcgacag 


attatccgat 


tacacctaaa 


gaacacggaa 


2162 


cagaattttt 


gatggatcac 










2182 



<210> 208 
<211> 394 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 208 

Leu Asn Leu Ala Lys Arg Val Ser Ala Leu Thr Pro Ser Ala Thr Leu 
15 10 15 



Ala He Thr Ala Lys Ala Lys Glu Leu Lys Ala Ala Gly His Asp Val 
20 25 30 



He Gly Leu Gly Ala Gly Glu Pro Asp Phe Asn Thr Pro Glu His He 
35 40 45 



He Glu Ala Ala Val Arg Ser Met Asn Glu Gly His Thr Lys Tyr Thr 
50 55 60 



Pro Ser Gly Gly Leu Ala Ala Leu Lys Asp Ser He Arg Asp Lys Phe 
65 70 75 80 
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Lys Arg Asp Gin Gly lie Glu Tyr Ser Gin Ser Glu Val lie Val Cys 
85 90 95 



Thr Gly Ala Lys His Ala Leu Tyr Thr Leu Phe Gin Val Leu Leu Asp 
100 105 110 



Glu Gly Asp Glu Val lie lie Pro Thr Pro Tyr Trp Val Ser Tyr Pro 
115 120 125 



Glu Gin Val Lys Leu Ala Gly Gly Lys Pro Val Phe Val Glu Gly Leu 
130 135 140 



Glu Glu Asn Ser Phe Lys lie Ser Pro Glu Gin Leu Glu Lys Ala Val 
145 150 155 160 



Thr Glu Lys Thr Lys Ala Val lie lie Asn Ser Pro Ser Asn Pro Thr 
165 170 175 



Gly Met Met Tyr Thr Glu Glu Glu Leu Lys Ala Leu Gly Glu Val Cys 
180 185 190 



Leu Arg Arg Asn Val Leu lie Val Ser Asp Glu lie Tyr Glu Lys Leu 
195 200 205 



lie Tyr Gly Gly Lys Lys His Val Ser lie Ala Gin Leu Ser Pro Glu 
210 215 220 



Leu Lys Asn Gin Thr Val lie lie Asn Gly Val Ser Lys Ser His Ser 
225 230 235 240 



Met Thr Gly Trp Arg lie Gly Tyr Ala Ala Gly Ser Glu Pro He He 
245 250 255 



Lys Ala Met Thr Asn Leu Ala Ser His Ser Thr Ser Asn Pro Thr Ser 
260 265 270 



Val Ala Gin Tyr Gly Ala He Ala Ala Tyr Asn Gly Pro Asn Glu Pro 
275 280 285 



Val Glu Glu Met Arg Lys Ala Phe Glu Glu Arg Leu Asn Lys Val Tyr 
290 295 300 



Glu Leu Leu Val Asp He Pro Gly Leu Thr Cys Leu Lys Pro Glu Gly 
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305 310 315 320 



Ala Phe Tyr Leu Phe Pro Asn Ala Lys Lys Ala Ala Glu Ser Cys Gly 
325 330 335 



Phe Ser Ser Val Asp Glu Phe Ala Glu Ala Leu Leu Glu Glu Glu Lys 
340 345 350 



Val Ala lie Val Pro Gly Ser Gly Phe Gly Ala Pro Asp Asn lie Arg 
355 360 365 



Leu Ser Tyr Ala Thr Ser Leu Ser Leu Leu Glu Glu Ala Val Glu Arg 
370 375 380 



lie Arg Arg Phe Val Val Asn Arg Ser Arg 
385 390 



<210> 209 

<211> 1663 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1163) 










<400> 209 
taaggaggaa 


tcaggatgac 


tgcattgttt 


acagcaaaag teaeggcaaa 


aggeggaaga 


60 


tccggacatg 


tcaaatcaga 


tgacggggtt 


ttggaccata acattgtcat 


gecaaatgaa 


120 


aaaaaagaag 


gcgaatcagg 


gacaaatcct 


gaacagctct ttgcggcggg 


atacgeggeg 


180 


tgcttcggcg 


gcgcattgga 


acatgtcgca 


aaacaaaaag gcattgacat 


cgattctgag 


240 


gtcgaaggcc 


atgtgagctt 


gctgaaggat 


gagagtgacg gcggttttaa 


aatcggcgtc 


300 


aagctgatcg 


tcacagcagg 


cggggtagaa 


aaagaaaaag cgaaagagct 


ggtcgaagee 


360 


gctcatgact 


tttgccctta 


ttcaaaagcg 


acgagaggaa atatcgacgt 


caatcttgaa 


420 


gtaaaataaa 


taaacgggaa 


agatgaaaac 


gagaaagcaa acaaagcttg 


tttgetttet 


480 


tttttagaaa 


ggagcagcat 


atg gca tat ctt aaa aaa gcg ctt gtg ttc tec 
Met Ala Tyr Leu Lys Lys Ala Leu Val Phe Ser 


533 



10 



gtg ctt tct etc get att gtc ctt gca gga tgc gga acc gga gcg gcg 581 
Val Leu Ser Leu Ala lie Val Leu Ala Gly Cys Gly Thr Gly Ala Ala 
15 20 25 
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gag aag aac aac ggc aat caa tec ccg get gat acg gec aag cag aaa 62 9 

Glu Lys Asn Asn Gly Asn Gin Ser Pro Ala Asp Thr Ala Lys Gin Lys 
30 * 35 40 

gca cct gat ttg aaa aca tat tec ctt gac aaa aat ate egg tct gaa 677 
Ala Pro Asp Leu Lys Thr Tyr Ser Leu Asp Lys Asn lie Arg Ser Glu 
45 50 55 

gaa gat ttt gat ttg ata ggc aag tat gtt cat get gaa gat gac caa 725 
Glu Asp Phe Asp Leu lie Gly Lys Tyr Val His Ala Glu Asp Asp Gin 
60 65 70 75 

ate acg etc gaa ata aag gat aag gaa ctg att gtt ccg aaa age age 773 
lie Thr Leu Glu lie Lys Asp Lys Glu Leu lie Val Pro Lys Ser Ser 
80 85 90 

cgc ttt cac age gaa gaa gac cat gat gac tta ate ggg aag ctt gtg 821 
Arg Phe His Ser Glu Glu Asp His Asp Asp Leu lie Gly Lys Leu Val 
95 100 105 

aag gta gag gtg gat gga aaa acg caa gaa gcg gaa gaa gee gag ctt 869 
Lys Val Glu Val Asp Gly Lys Thr Gin Glu Ala Glu Glu Ala Glu Leu 
110 115 120 

atg ccg cag tea aaa gee gac caa aat ggc gta tat gag gag gag aaa 917 
Met Pro Gin Ser Lys Ala Asp Gin Asn Gly Val Tyr Glu Glu Glu Lys 
125 130 135 

gac ggc age cga aaa ate ate gee acg ttt gtc age gag teg gag caa 965 
Asp Gly Ser Arg Lys lie lie Ala Thr Phe Val Ser Glu Ser Glu Gin 
140 145 150 155 

aac att aca ate aaa aca aaa gca ggg gaa aaa act tat cag aaa aca 1013 
Asn lie Thr lie Lys Thr Lys Ala Gly Glu Lys Thr Tyr Gin Lys Thr 
160 165 170 

gec gat ttt gag agg gat gtc gec gaa gca cct gaa aaa ctg aaa ggg 1061 
Ala Asp Phe Glu Arg Asp Val Ala Glu Ala Pro Glu Lys Leu Lys Gly 
175 180 185 

aaa att gtc agg ctt gaa att gaa aag gat gga aaa gca gaa age ctt 1109 
Lys lie Val Arg Leu Glu lie Glu Lys Asp Gly Lys Ala Glu Ser Leu 
190 195 200 

gat ttg gaa teg gaa gat caa aag ctt gaa tgg tat gag ccg tct get 1157 
Asp Leu Glu Ser Glu Asp Gin Lys Leu Glu Trp Tyr Glu Pro Ser Ala 
205 210 215 

tea aaa taaaaaaagc ttcctgatga aggaagcttt ttttaatatt ccactttttg 1213 

Ser Lys 

220 

ateggtcttt tcccatgtga gaaaaggttc aagctttget tgaaggtcca ttttataaaa 1273 
aggaattttc cgttcgcttt tcgttttggt gatttcttca taaataaaag agtcgtcaaa 1333 
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accggccgat 


gcggcatccg 


aatgctgagc 


ggcgaagtaa 


acttccttcg 


gtctcgccca 


1393 


gtagatggct 


cccaggcaca 


tggggcacgg 


ttcacagctt 


gtataaagaa 


tgcagtcgtt 


1453 


cagctgataa 


tcgccaagtg 


cttcacaggc 


gagccgaata 


gccgttactt 


ccgcgtgcgc 


1513 


ggttggatca 


ttgcttgttg 


tgacattgtt 


ttttccctcg gcgataattt 


ggccgtcttt 


1573 


gactatcaca 


gcgccaaaag 


gtccgcctgt 


gccgcttttc 


acgctctcca 


ccgcaaggtc 


1633 


gatggcgcgc 


tgcaaaaatg 


cttcatgatt 








1663 



<210> 210 
<211> 221 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 210 

Met Ala Tyr Leu Lys Lys Ala Leu Val Phe Ser Val Leu Ser Leu Ala 
15 10 15 



lie Val Leu Ala Gly Cys Gly Thr Gly Ala Ala Glu Lys Asn Asn Gly 
20 25 30 



Asn Gin Ser Pro Ala Asp Thr Ala Lys Gin Lys Ala Pro Asp Leu Lys 
35 40 45 



Thr Tyr Ser Leu Asp Lys Asn lie Arg Ser Glu Glu Asp Phe Asp Leu 
50 55 60 



lie Gly Lys Tyr Val His Ala Glu Asp Asp Gin lie Thr Leu Glu lie 
65 70 75 80 



Lys Asp Lys Glu Leu lie Val Pro Lys Ser Ser Arg Phe His Ser Glu 
85 90 95 



Glu Asp His Asp Asp Leu lie Gly Lys Leu Val Lys Val Glu Val Asp 
100 105 110 



Gly Lys Thr Gin Glu Ala Glu Glu Ala Glu Leu Met Pro Gin Ser Lys 
115 120 125 



Ala Asp Gin Asn Gly Val Tyr Glu Glu Glu Lys Asp Gly Ser Arg Lys 
130 135 140 



He He Ala Thr Phe Val Ser Glu Ser Glu Gin Asn He Thr He Lys 
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145 150 155 160 



Thr Lys Ala Gly Glu Lys Thr Tyr Gin Lys Thr Ala Asp Phe Glu Arg 
165 170 175 



Asp Val Ala Glu Ala Pro Glu Lys Leu Lys Gly Lys He Val Arg Leu 
180 185 190 



Glu He Glu Lys Asp Gly Lys Ala Glu Ser Leu Asp Leu Glu Ser Glu 
195 200 205 



Asp Gin Lys Leu Glu Trp Tyr Glu Pro Ser Ala Ser Lys 
210 215 220 



<210> 211 

<211> 2161 

<212> DNA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> (501) . . (1661) 

<400> 211 



caaaaagaaa 


agggtctttt 


tatacggggc caagcaggag gttattcaag 


ctgttgcaga 


60 


tcggctttca 


accgaatatc 


ccggaattga gctggccgga tactcacacg 


gctatgtcaa 


120 


agacaaaggc 


gaagttgcga 


agcaaatcgc ggctgccaag ccggacatgg 


tttttgtcgc 


180 


tctcggatat 


cctcatcagg 


aaaagtttat ttatgaacat aagcatctat 


ttcctcaggc 


240 


gattgcgatc 


ggcatcggcg 


ggagcttcga cgtgttcagc ggaaaagtga 


aaagggcgcc 


300 


gaaaatgttc 


atcaagctga 


atcttgaatg gatgtaccgc ctgctgacca 


atccgacaag 


360 


gtggaagcgc 


atgctgaaca 


tcccgaaata tgtcttctcc gttctgaaag 


aggaaagagt 


420 


tcaaaaacag 


cggcactact 


atccggagca gatcaaagag caatctaaaa 


tcgatttgta 


480 


gaaaagagtt 


tgggtaacga 


atg aat ata cgt tct tta ttg gtt atg gtt tac 
Met Asn He Arg Ser Leu Leu Val Met Val Tyr 


533 



10 



teg gec ggt etc get ttg ace ggt ttt att ttc aga ttg gta aaa gcg 581 
Ser Ala Gly Leu Ala Leu Thr Gly Phe He Phe Arg Leu Val Lys Ala 
15 20 25 



cgc gac aga get gta ttg ctt gtt tec ttt ccg gat aat gcg cgc gcg 
Arg Asp Arg Ala Val Leu Leu Val Ser Phe Pro Asp Asn Ala Arg Ala 
30 35 40 



393 



629 



ctg ctt gat gag tat gtc age age age egg ccg ttt gaa atg gaa gtc 677 
Leu Leu Asp Glu Tyr Val Ser Ser Ser Arg Pro Phe Glu Met Glu Val 
45 50 55 

etc tat aca agg cac gee gtt tec ctt gca gat gaa tat cct tec gtt 725 
Leu Tyr Thr Arg His Ala Val Ser Leu Ala Asp Glu Tyr Pro Ser Val 
60 65 70 75 

cga teg caa gtg ate aac gag aaa aat ccg att cat etc ata aaa gee 773 
Arg Ser Gin Val He Asn Glu Lys Asn Pro He His Leu He Lys Ala 
80 85 90 

gta tac cga atg ttc agg tgt aaa ttc gtg ttg acg gat aat tat ttt 821 
Val Tyr Arg Met Phe Arg Cys Lys Phe Val Leu Thr Asp Asn Tyr Phe 
95 100 105 

ctg ctg aca agt gtt ttg aat aaa cgc cct cag acg aca tgc att caa 869 
Leu Leu Thr Ser Val Leu Asn Lys Arg Pro Gin Thr Thr Cys He Gin 
110 115 120 

att tgg cat gcg tec ggc get ttg aag aag ttc gga etc gaa gat ate 917 
He Trp His Ala Ser Gly Ala Leu Lys Lys Phe Gly Leu Glu Asp He 
125 130 135 

gga aac cgc tat cga tec gee ggc gat ate aaa egg ttt aaa aaa gtg 965 
Gly Asn Arg Tyr Arg Ser Ala Gly Asp He Lys Arg Phe Lys Lys Val 
140 145 150 155 

tat cgt tea ttt gat cat ate gtt gtc ggc teg gaa aaa atg gcg gat 1013 
Tyr Arg Ser Phe Asp His He Val Val Gly Ser Glu Lys Met Ala Asp 
160 165 170 

att ttc aag egg tea ttc ggc ttg gga gat gac cgt ttt ttg egg acg 1061 
He Phe Lys Arg Ser Phe Gly Leu Gly Asp Asp Arg Phe Leu Arg Thr 
175 180 185 

ggt gtt ccg tta act gat gag tat ttt cat gee gga aga caa aca gcg 1109 
Gly Val Pro Leu Thr Asp Glu Tyr Phe His Ala Gly Arg Gin Thr Ala 
190 195 200 

gag cgt ccg gac caa aag gtt att ctg tat gcg ccg aca tac agg gac 1157 
Glu Arg Pro Asp Gin Lys Val He Leu Tyr Ala Pro Thr Tyr Arg Asp 
205 210 215 



tat tgt ttg acg tec gtt cgt etc cct ttc tct aag gag cag etc tec 
Tyr Cys Leu Thr Ser Val Arg Leu Pro Phe Ser Lys Glu Gin Leu Ser 
220 225 230 235 



1205 



ggg gaa ctg cag gga gaa ttt ttg ctg ctg gtc aaa ctg cat ccg gec 1253 
Gly Glu Leu Gin Gly Glu Phe Leu Leu Leu Val Lys Leu His Pro Ala 
240 245 250 

gtg egg gaa cag att get ttt gaa gag cac gaa ggg ctg ate aaa gac 1301 
Val Arg Glu Gin He Ala Phe Glu Glu His Glu Gly Leu He Lys Asp 
255 260 265 
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gta tea gac gtt ccg tta aag gat ttg ctg atg gaa age gac ate ctg 1349 
Val Ser Asp Val Pro Leu Lys Asp Leu Leu Met Glu Ser Asp lie Leu 
270 275 280 

att tec gac tac teg teg gtc gee ttt gag tac get ttg tta aat aaa 1397 
lie Ser Asp Tyr Ser Ser Val Ala Phe Glu Tyr Ala Leu Leu Asn Lys 
285 290 295 

ccg att ttg ttt ttc acg tat gat atg gca gag tat aat gaa aaa cgc 1445 
Pro lie Leu Phe Phe Thr Tyr Asp Met Ala Glu Tyr Asn Glu Lys Arg 
300 305 310 315 

gga ctg ate gat gat ttt gaa gca gtc att ccc ggc aaa gee tgc atg 1493 
Gly Leu lie Asp Asp Phe Glu Ala Val lie Pro Gly Lys Ala Cys Met 
320 325 330 

gac age gaa atg ctg ctg aaa gaa ate aaa gaa atg tec gat aca aag 1541 
Asp Ser Glu Met Leu Leu Lys Glu lie Lys Glu Met Ser Asp Thr Lys 
335 340 345 

gaa gag ate aag aag ttt gcg gaa gag tgg cat caa tat tea aca ggt 1589 
Glu Glu lie Lys Lys Phe Ala Glu Glu Trp His Gin Tyr Ser Thr Gly 
350 355 360 

gat gee age atg cgc ctg ttg aac ttt atg age gag cat atg acg gca 1637 
Asp Ala Ser Met Arg Leu Leu Asn Phe Met Ser Glu His Met Thr Ala 
365 370 375 

aat gaa aaa aga ccg gee ggt tec taatggaaca tggceggtet ttttatgatg 1691 
Asn Glu Lys Arg Pro Ala Gly Ser 
380 385 

attaccgata aaccggcaca tcatagtaca gcgtatattg atcgagcaat gtatacagac 1751 

tgtacattct ccccacctgc ttacaagccc atccgacatc tgtegcatat tggtgaaggg 1811 

catteggaga ccatctcatt ttatagaggg tgtcctgttt gtaagtcggg tggtgaatgt 1871 

atttttcacc gatgaatttg gctccgccca taatggcggc ctcaggtgtg aaccaccctt 1931 

gttcataggc gtattttgcg ccgtagtaaa gcgggttgct gtegtaagee ccgacgccgt 1991 

acatattgta aacctttttg ccgttgaaca tcgttccttt agccaactcg gaagttccgt 2051 

tgcccgtctc aaggagegag tgtgaaatga ggtacagttc attgatgetg tatgetcteg 2111 

ccgcgtcgat gaacgcttgc cctttgcctg tcaaaacccc tttattataa 2161 

<210> 212 
<211> 387 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 212 

Met Asn lie Arg Ser Leu Leu Val Met Val Tyr Ser Ala Gly Leu Ala 
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10 



15 



Leu Thr Gly Phe lie Phe Arg Leu Val Lys Ala Arg Asp Arg Ala Val 
20 25 30 



Leu Leu Val Ser Phe Pro Asp Asn Ala Arg Ala Leu Leu Asp Glu Tyr 
35 40 45 



Val Ser Ser Ser Arg Pro Phe Glu Met Glu Val Leu Tyr Thr Arg His 
50 55 60 



Ala Val Ser Leu Ala Asp Glu Tyr Pro Ser Val Arg Ser Gin Val lie 
65 70 75 80 



Asn Glu Lys Asn Pro He His Leu He Lys Ala Val Tyr Arg Met Phe 
85 90 95 



Arg Cys Lys Phe Val Leu Thr Asp Asn Tyr Phe Leu Leu Thr Ser Val 
100 105 110 



Leu Asn Lys Arg Pro Gin Thr Thr Cys He Gin He Trp His Ala Ser 
115 120 125 



Gly Ala Leu Lys Lys Phe Gly Leu Glu Asp He Gly Asn Arg Tyr Arg 
130 135 140 



Ser Ala Gly Asp lie Lys Arg Phe Lys Lys Val Tyr Arg Ser Phe Asp 
145 150 155 160 



His He Val Val Gly Ser Glu Lys Met Ala Asp He Phe Lys Arg Ser 
165 170 175 



Phe Gly Leu Gly Asp Asp Arg Phe Leu Arg Thr Gly Val Pro Leu Thr 
180 185 190 



Asp Glu Tyr Phe His Ala Gly Arg Gin Thr Ala Glu Arg Pro Asp Gin 
195 200 205 



Lys Val He Leu Tyr Ala Pro Thr Tyr Arg Asp Tyr Cys Leu Thr Ser 
210 ' 215 220 



Val Arg Leu Pro Phe Ser Lys Glu Gin Leu Ser Gly Glu Leu Gin Gly 
225 230 235 240 
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Glu Phe Leu Leu Leu Val Lys Leu His Pro Ala Val Arg Glu Gin lie 
245 250 255 



Ala Phe Glu Glu His Glu Gly Leu He Lys Asp Val Ser Asp Val Pro 
260 265 270 



Leu Lys Asp Leu Leu Met Glu Ser Asp He Leu He Ser Asp Tyr Ser 
275 280 285 



Ser Val Ala Phe Glu Tyr Ala Leu Leu Asn Lys Pro He Leu Phe Phe 
290 295 300 



Thr Tyr Asp Met Ala Glu Tyr Asn Glu Lys Arg Gly Leu He Asp Asp 
305 310 315 320 



Phe Glu Ala Val He Pro Gly Lys Ala Cys Met Asp Ser Glu Met Leu 
325 330 335 



Leu Lys Glu He Lys Glu Met Ser Asp Thr Lys Glu Glu He Lys Lys 
340 345 350 



Phe Ala Glu Glu Trp His Gin Tyr Ser Thr Gly Asp Ala Ser Met Arg 
355 360 365 



Leu Leu Asn Phe Met Ser Glu His Met Thr Ala Asn Glu Lys Arg Pro 
370 375 380 



Ala Gly Ser 
385 



<210> 213 

<211> 3106 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (2606) 

<400> 213 

gatattcagt ttgcccgcga gatcagttac atttatggaa tgaacggttt tgacttgtac 60 
ttgctgctgc tctttagcgt ctgcgtgctg aacgccgctg aatgtgaaga gcgttgctgc 120 
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agctgctgct gataaaagaa aagctttttt cataaacagt aatcctccta aatgttgtag 180 

tagttgttgt ttcgtacact agaatcataa catggctttt ttgaaataat agatccatat 240 

attccctttg acaaggtatt attgttaatt ttgacataaa aaaagaaaaa ccctttgctg 300 

ccaatatgca accagatcgt tcttttacac gtcttgtcat aaacgtggta aaatttaaat 360 

ttgttagtta aattttaata taaaaagaga ttgacagctt ttttgaaaac tttagattgt 42 0 

aacaaccatt acaaaagtgt tacaatatat ctcagttaat taatgtaaaa ttgaatattg 480 

tgagaggaga gagagtttca gtg aca gaa tct caa cat gat ccg get gaa ate 533 

Val Thr Glu Ser Gin His Asp Pro Ala Glu lie 
15 10 

aaa aag age agg cgt teg cgt tta tgg egg ate aac ctg tac ttc ttt 581 
Lys Lys Ser Arg Arg Ser Arg Leu Trp Arg lie Asn Leu Tyr Phe Phe 
15 20 25 

gcg gtg ttc act ttg ttc get gcg ctg att gtc aag ctg ggc etc gtg 62 9 

Ala Val Phe Thr Leu Phe Ala Ala Leu He Val Lys Leu Gly Leu Val 
30 35 40 

caa ate gtc aat gga gag gcg tat gag cag gaa get teg aaa acc gag 677 
Gin He Val Asn Gly Glu Ala Tyr Glu Gin Glu Ala Ser Lys Thr Glu 
45 50 55 

gcg aaa att gcg tea tac ccg gca ccg egg ggt aaa atg tat gac aga 725 
Ala Lys He Ala Ser Tyr Pro Ala Pro Arg Gly Lys Met Tyr Asp Arg 
60 65 70 75 

tac ggg egg gtg gtt gtc gac aac caa age gtt ccc gcg ate aca tat 773 
Tyr Gly Arg Val Val Val Asp Asn Gin Ser Val Pro Ala He Thr Tyr 
80 85 90 

acg atg atg act age aca aaa acg gag gaa aaa ate age aca gee aaa 821 
Thr Met Met Thr Ser Thr Lys Thr Glu Glu Lys He Ser Thr Ala Lys 
95 100 105 

aaa etc gca gaa ttg ate gat ate gat act teg ttt ctg aaa gag aga 869 
Lys Leu Ala Glu Leu He Asp He Asp Thr Ser Phe Leu Lys Glu Arg 
110 115 120 

gat ctg aaa gat tac tgg ctt gee aga cac ccg aaa aaa get get gca 917 
Asp Leu Lys Asp Tyr Trp Leu Ala Arg His Pro Lys Lys Ala Ala Ala 
125 130 135 

ctt ctg aaa gac age gag aaa acc etc aag tct gat caa aca tac aag 965 
Leu Leu Lys Asp Ser Glu Lys Thr Leu Lys Ser Asp Gin Thr Tyr Lys 
140 145 150 155 

ctt cag gtg gac cgc gtt ccg gcg gaa gag ate aaa gcg ctg gaa aag 1013 
Leu Gin Val Asp Arg Val Pro Ala Glu Glu He Lys Ala Leu Glu Lys 
160 165 170 

gac aaa gat gag ctt aaa gtc gca gcg att ttc aga aga ttt tct ggc 1061 
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Asp Lys Asp Glu Leu Lys Val Ala Ala He Phe Arg Arg Phe Ser Gly 
175 180 185 

ggc tat gcg tat gag ccg caa ate gtc aag gcg atg age ccg aaa ace 110 9 

Gly Tyr Ala Tyr Glu Pro Gin He Val Lys Ala Met Ser Pro Lys Thr 
190 195 200 

gcg ggg aaa aac gat gcg cag etc ctt gat gag aag get tct aaa cag 1157 
Ala Gly Lys Asn Asp Ala Gin Leu Leu Asp Glu Lys Ala Ser Lys Gin 
205 210 215 

atg ccg gec aac gat ttg acg tat gag gaa gtc tea cgc gtt tec gag 1205 
Met Pro Ala Asn Asp Leu Thr Tyr Glu Glu Val Ser Arg Val Ser Glu 
220 225 230 235 

cat ctt gag gaa ctg ccc ggc gtc gac gtc ate atg gac tgg ace agg 1253 
His Leu Glu Glu Leu Pro Gly Val Asp Val He Met Asp Trp Thr Arg 
240 245 250 

aaa tat cct tat gaa aaa acg etc tac tec att ttc gga ggc gtc aca 1301 
Lys Tyr Pro Tyr Glu Lys Thr Leu Tyr Ser He Phe Gly Gly Val Thr 
255 260 265 

acg cct gaa caa ggg ctt ate aag gac egg gaa gac ttt tac ctg aca 1349 
Thr Pro Glu Gin Gly Leu He Lys Asp Arg Glu Asp Phe Tyr Leu Thr 
270 275 ' 280 

a 99 99 a tat 9 CC c 99 aat 9 ac a 9 a 9 fc 9 99 a aaa a 9 c tat ctc 9 a 9 tat 13 97 

Arg Gly Tyr Ala Arg Asn Asp Arg Val Gly Lys Ser Tyr Leu Glu Tyr 
285 290 295 

caa tat gaa gaa tat tta aat ccg aaa aaa gcg aaa gtc caa tat ace 1445 
Gin Tyr Glu Glu Tyr Leu Asn Pro Lys Lys Ala Lys Val Gin Tyr Thr 
300 305 310 315 

gaa aac cgt tea gga aag gtt ate age cag gaa acg gtt gat gaa gga 1493 
Glu Asn Arg Ser Gly Lys Val He Ser Gin Glu Thr Val Asp Glu Gly 
320 325 330 

aga cgc ggc tac gat ctg cag ctg acg ttc gac atg gag ctc caa aag 1541 
Arg Arg Gly Tyr Asp Leu Gin Leu Thr Phe Asp Met Glu Leu Gin Lys 
335 340 345 

aaa gtc gaa gag get ate gaa gag gag ctt aat aaa ttc cgc ggc tea 1589 
Lys Val Glu Glu Ala lie Glu Glu Glu Leu Asn Lys Phe Arg Gly Ser 
350 355 360 

aac tac atg ctg gac aga gcg ttc gtc gtc atg atg gac ccg aat aac 1637 
Asn Tyr Met Leu Asp Arg Ala Phe Val Val Met Met Asp Pro Asn Asn 
365 370 375 

gga gac att ctg tec atg gee gga aag egg ate gtc gac ggc aaa ate 1685 
Gly Asp He Leu Ser Met Ala Gly Lys Arg lie Val Asp Gly Lys He 
380 385 390 395 

acc gac tat gca ate ggc gcg ttt aca ace cag tac gaa atg gga teg 1733 
Thr Asp Tyr Ala He Gly Ala Phe Thr Thr Gin Tyr Glu Met Gly Ser 
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400 405 410 

gcg gtc aaa ggc gcg acc gtg ctt gcc ggc tat cag gac ggc atg ccg 1781 
Ala Val Lys Gly Ala Thr Val Leu Ala Gly Tyr Gin Asp Gly Met Pro 
415 420 425 

cat ggg cag agt tat tta gac caa gag ctg age ttc gca ggg gga gtt 182 9 

His Gly Gin Ser Tyr Leu Asp Gin Glu Leu Ser Phe Ala Gly Gly Val 
430 435 440 

aaa aaa ggt tec tac aga gga aac act ate ggt tgg get aat gaa gtt 1877 
Lys Lys Gly Ser Tyr Arg Gly Asn Thr lie Gly Trp Ala Asn Glu Val 
445 450 455 

aga gcg ctg gaa aaa agt tea aac gtt tat atg ttc tat gtg gca atg 1925 
Arg Ala Leu Glu Lys Ser Ser Asn Val Tyr Met Phe Tyr Val Ala Met 
460 465 470 475 

aga atg gca gga att acg tat gta ccg aac ggc ccg ctt ccg gcg aac 1973 
Arg Met Ala Gly lie Thr Tyr Val Pro Asn Gly Pro Leu Pro Ala Asn 
480 485 490 

eta gag gac tta aag aaa atg agg tat tac ttc aat caa ttt ggc ctt 2021 
Leu Glu Asp Leu Lys Lys Met Arg Tyr Tyr Phe Asn Gin Phe Gly Leu 
495 500 505 

ggg gta aaa aca ggc ate gac ttg ccg cag gag teg gcc ggg atg cag 2069 
Gly Val Lys Thr Gly lie Asp Leu Pro Gin Glu Ser Ala Gly Met Gin 
510 515 520 

aca aac cca aaa ata gtc ggg ggt etc etc etc gat gaa gcg ate ggc 2117 
Thr Asn Pro Lys lie Val Gly Gly Leu Leu Leu Asp Glu Ala lie Gly 
525 530 535 

cag ttt gac acg tac acg cct ttg cag etc gcc caa tat gtt tea acg 2165 
Gin Phe Asp Thr Tyr Thr Pro Leu Gin Leu Ala Gin Tyr Val Ser Thr 
540 545 550 555 

ate gcc aac ggc gga tac agg ttg cag ccg aga gtc gtg aaa age att 2213 
lie Ala Asn Gly Gly Tyr Arg Leu Gin Pro Arg Val Val Lys Ser lie 
560 565 570 

cac cag cca gaa age gaa aaa etc ggt ccg gtc att gaa gag cgc tct 2261 
His Gin Pro Glu Ser Glu Lys Leu Gly Pro Val He Glu Glu Arg Ser 
575 580 585 

gcc aat gtg ctg aat cgt ate aac aat tct caa age gac ate gcc ate 2309 
Ala Asn Val Leu Asn Arg He Asn Asn Ser Gin Ser Asp He Ala He 
590 595 600 

gtc aag caa gga ttt aaa cga gta acc cag acg gga act gca gcc ggc 2357 
Val Lys Gin Gly Phe Lys Arg Val Thr Gin Thr Gly Thr Ala Ala Gly 
605 610 615 

gca ttc ggt teg ctt gac gta tea ggc aaa acc gga acg gcg cag acg 2405 
Ala Phe Gly Ser Leu Asp Val Ser Gly Lys Thr Gly Thr Ala Gin Thr 
620 625 630 635 



400 



caa tac tac ggc aca aac cga aac tgg tgg ggg act agg act tac aat 2453 
Gin Tyr Tyr Gly Thr Asn Arg Asn Trp Trp Gly Thr Arg Thr Tyr Asn 
640 645 650 

ate acc ttt gcc ggc tat tac ccg teg gaa aat ccg cag gtc gcc ttc 2501 
lie Thr Phe Ala Gly Tyr Tyr Pro Ser Glu Asn Pro Gin Val Ala Phe 
655 660 665 

age gtt gtc gtc ccg aat gtc gac gac aaa acg aag atg aac aaa aac 2549 
Ser Val Val Val Pro Asn Val Asp Asp Lys Thr Lys Met Asn Lys Asn 
670 675 680 

ate gcc gcc aaa ate gtc aaa gcc tat gtc gat ctg caa aaa aaa tac 2597 
lie Ala Ala Lys He Val Lys Ala Tyr Val Asp Leu Gin Lys Lys Tyr 
685 690 695 

age aaa gat tagacaaaaa agaacaegga ttttttcegg gttctttttt 2646 
Ser Lys Asp 
700 

tgttatcaaa atttgacgaa 
tccttttaag caaaatagtt 
atgatggaac aaaaaacaaa 
gtcctgtcag ctaacggccg 
tacgagcaga atgaactgat 
tttctggtag aaagctattt 
gtgaaaaaag actacacgat 
gttggagaaa aagaacgega 



<210> 214 

<211> 702 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 214 

Val Thr Glu Ser Gin His Asp Pro Ala Glu He Lys Lys Ser Arg Arg 
15 10 15 



Ser Arg Leu Trp Arg He Asn Leu Tyr Phe Phe Ala Val Phe Thr Leu 
20 25 30 



Phe Ala Ala Leu He Val Lys Leu Gly Leu Val Gin He Val Asn Gly 
35 40 45 
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tgctagaagt tttgaaggag atttctcgea ttttagcgaa 2706 

ttaatgaatg ctggtcatga atagggtata aaggagggat 2766 

aegttttgag caatataagc ctcatatgaa tttacaggca 2826 

ttttatatac atatctgeaa attgeaaaga gctcttaagc 2886 

eggtaegtat ttgaaggact atttacacga agacgatctt 2946 

ttacaatgag catcatttgc tgccctgcac cttcagattt 3006 

gatctggatc gaagcatcga tegatttegt gacgacccat 3066 

aattgtactc aaaatgaaag 3106 



Glu Ala Tyr Glu Gin Glu Ala Ser Lys Thr Glu Ala Lys lie Ala Ser 
50 55 60 



Tyr Pro Ala Pro Arg Gly Lys Met Tyr Asp Arg Tyr Gly Arg Val Val 
65 70 75 80 



Val Asp Asn Gin Ser Val Pro Ala He Thr Tyr Thr Met Met Thr Ser 
85 90 95 



Thr Lys Thr Glu Glu Lys He Ser Thr Ala Lys Lys Leu Ala Glu Leu 
100 105 110 



He Asp He Asp Thr Ser Phe Leu Lys Glu Arg Asp Leu Lys Asp Tyr 
115 120 125 



Trp Leu Ala Arg His Pro Lys Lys Ala Ala Ala Leu Leu Lys Asp Ser 
13 0 13 5 14 0 



Glu Lys Thr Leu Lys Ser Asp Gin Thr Tyr Lys Leu Gin Val Asp Arg 
145 150 155 160 



Val Pro Ala Glu Glu He Lys Ala Leu Glu Lys Asp Lys Asp Glu Leu 
165 170 175 



Lys Val Ala Ala He Phe Arg Arg Phe Ser Gly Gly Tyr Ala Tyr Glu 
180 185 190 



Pro Gin He Val Lys Ala Met Ser Pro Lys Thr Ala Gly Lys Asn Asp 
195 200 205 



Ala Gin Leu Leu Asp Glu Lys Ala Ser Lys Gin Met Pro Ala Asn Asp 
210 215 220 



Leu Thr Tyr Glu Glu Val Ser Arg Val Ser Glu His Leu Glu Glu Leu 
225 230 235 240 



Pro Gly Val Asp Val He Met Asp Trp Thr Arg Lys Tyr Pro Tyr Glu 
245 250 255 



Lys Thr Leu Tyr Ser He Phe Gly Gly Val Thr Thr Pro Glu Gin Gly 
260 265 270 



Leu He Lys Asp Arg Glu Asp Phe Tyr Leu Thr Arg Gly Tyr Ala Arg 
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275 280 285 



Asn Asp Arg Val Gly Lys Ser Tyr Leu Glu Tyr Gin Tyr Glu Glu Tyr 
290 295 300 



Leu Asn Pro Lys Lys Ala Lys Val Gin Tyr Thr Glu Asn Arg Ser Gly 
305 310 315 320 



Lys Val lie Ser Gin Glu Thr Val Asp Glu Gly Arg Arg Gly Tyr Asp 
325 330 335 



Leu Gin Leu Thr Phe Asp Met Glu Leu Gin Lys Lys Val Glu Glu Ala 
340 345 350 



lie Glu Glu Glu Leu Asn Lys Phe Arg Gly Ser Asn Tyr Met Leu Asp 
355 360 365 



Arg Ala Phe Val Val Met Met Asp Pro Asn Asn Gly Asp lie Leu Ser 
370 375 380 



Met Ala Gly Lys Arg lie Val Asp Gly Lys lie Thr Asp Tyr Ala lie 
385 390 395 400 



Gly Ala Phe Thr Thr Gin Tyr Glu Met Gly Ser Ala Val Lys Gly Ala 
405 410 415 



Thr Val Leu Ala Gly Tyr Gin Asp Gly Met Pro His Gly Gin Ser Tyr 
420 425 430 



Leu Asp Gin Glu Leu Ser Phe Ala Gly Gly Val Lys Lys Gly Ser Tyr 
435 440 445 



Arg Gly Asn Thr lie Gly Trp Ala Asn Glu Val Arg Ala Leu Glu Lys 
450 455 460 



Ser Ser Asn Val Tyr Met Phe Tyr Val Ala Met Arg Met Ala Gly lie 
465 470 475 480 



Thr Tyr Val Pro Asn Gly Pro Leu Pro Ala Asn Leu Glu Asp Leu Lys 
485 490 495 



Lys Met Arg Tyr Tyr Phe Asn Gin Phe Gly Leu Gly Val Lys Thr Gly 
500 505 510 
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He Asp Leu Pro Gin Glu Ser Ala Gly Met Gin Thr Asn Pro Lys He 
515 520 525 



Val Gly Gly Leu Leu Leu Asp Glu Ala He Gly Gin Phe Asp Thr Tyr 
530 535 540 



Thr Pro Leu Gin Leu Ala Gin Tyr Val Ser Thr He Ala Asn Gly Gly 
545 550 555 560 



Tyr Arg Leu Gin Pro Arg Val Val Lys Ser He His Gin Pro Glu Ser 
565 570 575 



Glu Lys Leu Gly Pro Val He Glu Glu Arg Ser Ala Asn Val Leu Asn 
580 585 590 



Arg He Asn Asn Ser Gin Ser Asp He Ala He Val Lys Gin Gly Phe 
595 600 605 



Lys Arg Val Thr Gin Thr Gly Thr Ala Ala Gly Ala Phe Gly Ser Leu 
610 615 620 



Asp Val Ser Gly Lys Thr Gly Thr Ala Gin Thr Gin Tyr Tyr Gly Thr 
625 630 635 640 



Asn Arg Asn Trp Trp Gly Thr Arg Thr Tyr Asn He Thr Phe Ala Gly 
645 650 655 



Tyr Tyr Pro Ser Glu Asn Pro Gin Val Ala Phe Ser Val Val Val Pro 
660 665 670 



Asn Val Asp Asp Lys Thr Lys Met Asn Lys Asn He Ala Ala Lys He 
675 680 685 



Val Lys Ala Tyr Val Asp Leu Gin Lys Lys Tyr Ser Lys Asp 
690 695 700 



<210> 215 

<211> 1489 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 
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<221> CDS 

<222> (501) . . (989) 

<400> 215 



atcaaaacca 


gctttgagac 


cccagcgccc 


etatateggg 


acatatagcg 


gagtgctatg 


60 


gcgccgccgg 


ttgaatgacc 


ggcaagcgtg 


aagttgttta 


attgaagege 


ctcaacgaca 


120 


gcgcggatat 


catcagccaa 


acggttgtaa 


ttatagcccg 


tcgccggctt 


atccgaacgc 


180 


ccgaatccac 


gccagtcaat 


gccgatacag 


cggtatccct 


ttcgcgaaag 


ategtcaaat 


240 


tgatattcaa 


actggagatg 


gcttaatggc 


cagccgtgca 


aaaatacaat 


ggctttgccg 


300 


ctttgaggat 


tgatgtcttc 


aacgtacaga 


ttaacgcttg 


gttctgcctc 


gataaaatat 


360 


cccatgccgt 


cgcccccgat 


catgtcttta 


ccataagata 


ctcccaagat 


gtaaataggt 


420 


gaatgtctcc 


gagggctgaa 


catgaagaat 


ttgaaaaggc 


gtgactggtt 


aaactatttc 


480 


aagaaacgga 


gggttgttca 


atg atg gca ctt ctg aga agt ctg gcg ata teg 
Met Met Ala Leu Leu Arg Ser Leu Ala lie Ser 


533 



15 10 

ttt gtc etc att ctg cct gcg gca gcg gec tac gca caa gta cct tat 581 
Phe Val Leu lie Leu Pro Ala Ala Ala Ala Tyr Ala Gin Val Pro Tyr 
15 20 25 

cca tgc age gtc gtt ctt gat cca gtc cga gat att ccc aat gee cgc 629 
Pro Cys Ser Val Val Leu Asp Pro Val Arg Asp lie Pro Asn Ala Arg 
30 35 40 

gga acg get tta att gcg aaa gtg aag aaa ccg tat acc gaa gee ccc 677 
Gly Thr Ala Leu lie Ala Lys Val Lys Lys Pro Tyr Thr Glu Ala Pro 
45 50 55 

ggg agt cct gtc agg gaa agg cag agt gtc ggc ate tac get gat tgg 725 
Gly Ser Pro Val Arg Glu Arg Gin Ser Val Gly lie Tyr Ala Asp Trp 
60 65 70 75 

ctt ccg gac cct get tea ttt gga gat tat gat caa ttt gaa gga att 773 
Leu Pro Asp Pro Ala Ser Phe Gly Asp Tyr Asp Gin Phe Glu Gly lie 
80 85 90 

gee egg ata cct gac cag ate age tgg cgt ttc acc atg cat caa gtc 821 
Ala Arg lie Pro Asp Gin lie Ser Trp Arg Phe Thr Met His Gin Val 
95 100 105 

caa gaa gac gcg ccg age tgg ttt ggc gga agt cct tgg gcg ggc aaa 869 
Gin Glu Asp Ala Pro Ser Trp Phe Gly Gly Ser Pro Trp Ala Gly Lys 
110 115 120 

ttt gac gaa ata tea tea gag ctg act gtg aat acc caa gtc gaa gtg 917 
Phe Asp Glu lie Ser Ser Glu Leu Thr Val Asn Thr Gin Val Glu Val 
125 130 135 

cgc cct ttc aat teg aag acg aaa aag gee ggc gaa get gtt ttg cgt 965 
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Arg Pro Phe Asn Ser Lys Thr Lys Lys Ala Gly Glu Ala Val Leu Arg 
140 145 150 155 

ggg aat ttg caa gga tgc agg age taaccaaaaa ggccgtaaaa gctccatggg 1019 
Gly Asn Leu Gin Gly Cys Arg Ser 
160 



gaegcttcta 


eggecttttt 


tcatgtgaag 


aattttttct 


teeggaaagg 


ttagtatttt 


1079 


tegtagegat 


cgcaaggttt 


acegcagtaa gagtggtcat 


gataaacegg 


cttatagctt 


1139 


gaataagagt 


geggataata 


gtgaacatgt 


tegtatttat 


gatgatccac 


ttttttaata 


1199 


tgetgeggat 


ggatgtgagg 


aacgategtt 


ttagagaatc 


tgtgatcctc 


acagtatcta 


1259 


gtaggatgea 


caactggegg 


cagaacgcgc 


ggtttgcagt 


aagacataag 


cacttctccc 


1319 


ttccttaggt 


ttcattcttc 


actatcagat 


tatgttgatt 


agcacaaact 


tgtactaata 


1379 


caagaaacta 


aaaatccgtc 


cattttcccc gectttttge 


taaaaagtgt 


ttctcagatg 


1439 


ctataataat 


aaaaatacta 


ttgaaaatgg 


agctggacag 


atggacgcga 




1489 



<210> 216 

<211> 163 

<212> PRT 

<213> Bacillus licheniformis 

<400> 216 

Met Met Ala Leu Leu Arg Ser Leu Ala He Ser Phe Val Leu He Leu 
1 5 10 15 



Pro Ala Ala Ala Ala Tyr Ala Gin Val Pro Tyr Pro Cys Ser Val Val 
20 25 30 



Leu Asp Pro Val Arg Asp He Pro Asn Ala Arg Gly Thr Ala Leu He 
35 40 45 



Ala Lys Val Lys Lys Pro Tyr Thr Glu Ala Pro Gly Ser Pro Val Arg 
50 55 60 



Glu Arg Gin Ser Val Gly He Tyr Ala Asp Trp Leu Pro Asp Pro Ala 
65 ~ 70 75 80 



Ser Phe Gly Asp Tyr Asp Gin Phe Glu Gly He Ala Arg He Pro Asp 
85 90 95 



Gin He Ser Trp Arg Phe Thr Met His Gin Val Gin Glu Asp Ala Pro 
100 105 110 



406 



Ser Trp Phe Gly Gly Ser Pro Trp Ala Gly Lys Phe Asp Glu lie Ser 
115 ' 120 125 



Ser Glu Leu Thr Val Asn Thr Gin Val Glu Val Arg Pro Phe Asn Ser 
130 135 140 



Lys Thr Lys Lys Ala Gly Glu Ala Val Leu Arg Gly Asn Leu Gin Gly 
145 150 155 160 



Cys Arg Ser 



<210> 217 

<211> 5296 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (4796) 

<400> 217 



gggccttcgc 


catatgacga 


aatcaagccc 


gatatttctg 


cacctggcgt 


cagcatccgc 


60 


tctgcttatc 


cgggacataa 


gtatgctgca 


atgaacggga 


catcgatggc 


gaccccgcat 


120 


gtatccggca 


tcgtcgcctt 


aatgagggaa 


gccaatccgg 


acctcacagt 


cgatgaaatc 


180 


gagcgcatcc 


tgctgaaaac 


ggcgacgcct 


ctgactgaca 


aaacgtttaa 


aaaatccccg 


240 


aacaacggct 


acggatacgg 


cttggtcaac 


gctttaaaag 


ettttgaege 


agctaaaaaa 


300 


actaaatgat 


aaaaaaggac 


aaaaccttta 


agcggttttg 


tccttttttt 


atctaatttt 


360 


aaacaaggcc 


ttgacaaata 


ccgacaaaat 


aattaaccag 


tttttactat 


atttaagtta 


420 


catcaaagtc 


agacaaggcg 


tccacaagga 


gggggggaca 


ggaaaattca 


gctaatttca 


480 


taaaaaaggg 


ggatgttcat 


ttg aaa aga aag ctg aga aaa aag gcg ttt tec 
Leu Lys Arg Lys Leu Arg Lys Lys Ala Phe Ser 


533 



15 10 

acc att tta age ggt ttg tta ate ggc teg ctg ttc atg ccc gec gtt 581 

Thr lie Leu Ser Gly Leu Leu lie Gly Ser Leu Phe Met Pro Ala Val 

15 20 25 

tea gat gee gcg gca aag ccc gca ctt act tec atg aaa gaa caa gca 629 

Ser Asp Ala Ala Ala Lys Pro Ala Leu Thr Ser Met Lys Glu Gin Ala 
30 35 40 
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gcc gca ggg aag ggg aaa att tea aaa act ctt gtc aaa cag ttc aaa 677 
Ala Ala Gly Lys Gly Lys He Ser Lys Thr Leu Val Lys Gin Phe Lys 
45 50 55 

aaa gaa gat caa gtc aca ttt ttg att aaa ctg aaa gat caa gtc gat 725 
Lys Glu Asp Gin Val Thr Phe Leu He Lys Leu Lys Asp Gin Val Asp 
60 65 70 75 

aca cca aaa gtg gcc aaa cag gcg gaa aag aac gcg aag aaa aag teg 773 
Thr Pro Lys Val Ala Lys Gin Ala Glu Lys Asn Ala Lys Lys Lys Ser 
80 85 90 

ctg age get get aaa aca gaa tat caa aaa cgc teg get gtt gtt tec 821 
Leu Ser Ala Ala Lys Thr Glu Tyr Gin Lys Arg Ser Ala Val Val Ser 
95 100 105 

get tta aga gtc aaa gcg gat gag teg caa age gat ctg aaa cgt tat 869 
Ala Leu Arg Val Lys Ala Asp Glu Ser Gin Ser Asp Leu Lys Arg Tyr 
110 115 120 

tta aaa aag cag gaa aaa cag ggg gac gta aaa aaa ate aga tec tat 917 
Leu Lys Lys Gin Glu Lys Gin Gly Asp Val Lys Lys He Arg Ser Tyr 
125 130 135 

tat att gtc aac ggc atg gcc gtc cat gcg acg aaa gag gtc atg gaa 965 
Tyr He Val Asn Gly Met Ala Val His Ala Thr Lys Glu Val Met Glu 
140 145 150 155 

caa gta gcg get ttt ccg gaa gta gaa aaa gtg ctt ccg aac gaa aaa 1013 
Gin Val Ala Ala Phe Pro Glu Val Glu Lys Val Leu Pro Asn Glu Lys 
160 165 170 

agg cag ctg ate aaa ccg act aaa cag tct gtg aaa aaa tea gca gcc 1061 
Arg Gin Leu He Lys Pro Thr Lys Gin Ser Val Lys Lys Ser Ala Ala 
175 180 185 

aag gat gaa aaa gaa ate gaa tgg aat ate aat cga gtc gac gca cca 1109 
Lys Asp Glu Lys Glu He Glu Trp Asn He Asn Arg Val Asp Ala Pro 
190 195 200 

aaa gcc tgg aaa ttg gga tat gac gga teg ggc acg gtt gtc gcg teg 1157 
Lys Ala Trp Lys Leu Gly Tyr Asp Gly Ser Gly Thr Val Val Ala Ser 
205 210 215 

att gat acg ggc gtg cag tgg gat cat ccg gcc ttg aaa gaa aaa tac 12 05 

He Asp Thr Gly Val Gin Trp Asp His Pro Ala Leu Lys Glu Lys Tyr 
220 225 230 235 

cgc gga tat gac ccg cag cat ccc gat cag cct aac cac gaa ttc agt 12 53 

Arg Gly Tyr Asp Pro Gin His Pro Asp Gin Pro Asn His Glu Phe Ser 
240 245 250 

tgg tat gat gcg gtt tea ggc get tct gaa cca ttt gac gat ctg gag 1301 
Trp Tyr Asp Ala Val Ser Gly Ala Ser Glu Pro Phe Asp Asp Leu Glu 
255 260 265 

cac ggc acg cat gta ace ggg acg atg gtc ggc tea gag cct gac ggc 134 9 
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His Gly Thr His Val Thr Gly Thr Met Val Gly Ser Glu Pro Asp Gly 
270 275 280 

caa aac caa ate ggc gtg gcg ccg ggt gcg aag tgg att get gtg aaa 1397 
Gin Asn Gin He Gly Val Ala Pro Gly Ala Lys Trp He Ala Val Lys 
285 290 295 

get ttt tea gat gac ggc ggt acg gac gaa gac ctt att gca gca ggt 1445 
Ala Phe Ser Asp Asp Gly Gly Thr Asp Glu Asp Leu He Ala Ala Gly 
300 305 310 315 

gaa tgg att ttg gcg cca aaa gat aaa gac ggc aac ccg cac cct gaa 1493 
Glu Trp He Leu Ala Pro Lys Asp Lys Asp Gly Asn Pro His Pro Glu 
320 325 330 

atg gcg ccg gat gtc gtc aat aac tea tgg tea ggg gga gee ggg att 1541 
Met Ala Pro Asp Val Val Asn Asn Ser Trp Ser Gly Gly Ala Gly He 
335 340 345 

gat gag ttt tac agg gat ate gta aaa gcg tgg cga get gee ggc ate 1589 
Asp Glu Phe Tyr Arg Asp He Val Lys Ala Trp Arg Ala Ala Gly He 
350 355 360 

ttt cct gag ttc tct gcg ggg aac gtc gat ttc gee aat ccg gga gga 1637 
Phe Pro Glu Phe Ser Ala Gly Asn Val Asp Phe Ala Asn Pro Gly Gly 
365 370 375 

cct get teg att gee aat ccg gca aac tac cct gaa gcg ttc gca ace 1685 
Pro Ala Ser He Ala Asn Pro Ala Asn Tyr Pro Glu Ala Phe Ala Thr 
380 385 390 395 

gga gcg aca gac ate gat aat cgc tta gec gat ttt tea ctt caa ggt 1733 
Gly Ala Thr Asp He Asp Asn Arg Leu Ala Asp Phe Ser Leu Gin Gly 
400 405 410 

cct tec ccg tat gat gag act aag cct gaa ata teg gcg cct ggt gtc 1781 
Pro Ser Pro Tyr Asp Glu Thr Lys Pro Glu lie Ser Ala Pro Gly Val 
415 420 425 

aac att cgc tea tct gtg cct gga age ggc tat caa gac ggc tgg gac 182 9 

Asn He Arg Ser Ser Val Pro Gly Ser Gly Tyr Gin Asp Gly Trp Asp 
430 435 440 

ggc act tea atg get ggc ccg cat gtc gca gee gee gec get ctt ate 1877 
Gly Thr Ser Met Ala Gly Pro His Val Ala Ala Ala Ala Ala Leu He 
445 450 455 

aag caa gee gat teg teg ate act gtt gat gag acc gaa aag att ttg 1925 
Lys Gin Ala Asp Ser Ser He Thr Val Asp Glu Thr Glu Lys He Leu 
460 465 470 475 

atg gaa act gca aca ccg etc aca gac age aaa ttt acc gaa teg ccg 1973 
Met Glu Thr Ala Thr Pro Leu Thr Asp Ser Lys Phe Thr Glu Ser Pro 
480 485 490 

aac aac gga tac ggc cac gga etc gtg aac gtg ttt gac gca gtg tec 2021 
Asn Asn Gly Tyr Gly His Gly Leu Val Asn Val Phe Asp Ala Val Ser 
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495 500 505 

get gtg aca gac ggg ttg ggc aga gcg gaa gga caa gtc gga aaa gaa 2069 
Ala Val Thr Asp Gly Leu Gly Arg Ala Glu Gly Gin Val Gly Lys Glu 
510 515 520 

ggc gaa gac aaa agt ccg ccg gec tta aac cat caa gag ate acc gaa 2117 
Gly Glu Asp Lys Ser Pro Pro Ala Leu Asn His Gin Glu lie Thr Glu 
525 530 535 

att tac tea ggc teg gaa acg cct ctt aaa get gat gta gaa gac gat 2165 
lie Tyr Ser Gly Ser Glu Thr Pro Leu Lys Ala Asp Val Glu Asp Asp 
540 545 550 555 

gtc age ate ata teg gtc aaa ttg age tat aaa aca gat gac gee gat 2213 
Val Ser lie lie Ser Val Lys Leu Ser Tyr Lys Thr Asp Asp Ala Asp 
560 565 570 

tgg gag acg ate get gee aaa caa act tec ggc gac tat aaa aaa gga 2261 
Trp Glu Thr lie Ala Ala Lys Gin Thr Ser Gly Asp Tyr Lys Lys Gly 
575 580 585 

acg tac gag gcg get gta act gtt tct gaa ggg aaa acc ctt tec tac 2309 
Thr Tyr Glu Ala Ala Val Thr Val Ser Glu Gly Lys Thr Leu Ser Tyr 
590 595 600 

aag tgg att gtc acc gat ttc gga ggc aac aaa acg gaa tec aaa gtg 2357 
Lys Trp lie Val Thr Asp Phe Gly Gly Asn Lys Thr Glu Ser Lys Val 
605 610 615 

tac gaa gtc ccg att tec ccg get gtg aca aca ggg tat aaa caa gat 2405 
Tyr Glu Val Pro lie Ser Pro Ala Val Thr Thr Gly Tyr Lys Gin Asp 
620 625 630 635 

ttc gag aat tec gee age ggc tgg etc aca tea ggc gtg aag aat tea 2453 
Phe Glu Asn Ser Ala Ser Gly Trp Leu Thr Ser Gly Val Lys Asn Ser 
640 645 650 

tgg gag cgc gga att cct cag tea ggc ccg aac gee gca gca teg gga 2501 
Trp Glu Arg Gly lie Pro Gin Ser Gly Pro Asn Ala Ala Ala Ser Gly 
655 660 665 

aaa aac gta ttc gca aca aat ctg aca ggg ccg tat gaa agt teg get 2549 
Lys Asn Val Phe Ala Thr Asn Leu Thr Gly Pro Tyr Glu Ser Ser Ala 
670 675 680 

aat atg aat ctt etc atg cct cct gtc age gtt cca aaa aat caa aag 2597 
Asn Met Asn Leu Leu Met Pro Pro Val Ser Val Pro Lys Asn Gin Lys 
685 690 695 

ctt tat etc aca tac aaa tat tgg cgc gat att gaa gag gac ttt gat 2645 
Leu Tyr Leu Thr Tyr Lys Tyr Trp Arg Asp lie Glu Glu Asp Phe Asp 
700 705 710 715 

tac ggc ttc gtt tac gta cag cct gaa gga aaa ggt gaa tgg ate ccg 2693 
Tyr Gly Phe Val Tyr Val Gin Pro Glu Gly Lys Gly Glu Trp lie Pro 
720 725 730 



410 



get gec gag tac age ggc aag aca tea gaa tgg aaa gac gga cag ate 2 741 

Ala Ala Glu Tyr Ser Gly Lys Thr Ser Glu Trp Lys Asp Gly Gin lie 
735 740 745 

gat ttg teg gaa tac ggg gga cag acg att aag gtc atg ttc aac ctt 2789 
Asp Leu Ser Glu Tyr Gly Gly Gin Thr lie Lys Val Met Phe Asn Leu 
750 755 760 

caa tct gac gac age att gaa ggt gac ggg ctg tac ate gat gat gta 2837 
Gin Ser Asp Asp Ser lie Glu Gly Asp Gly Leu Tyr He Asp Asp Val 
765 770 775 

gcg ctt gtc aag gaa gtg aag age gee ggt acg aaa aaa cga ttg ggc 2885 
Ala Leu Val Lys Glu Val Lys Ser Ala Gly Thr Lys Lys Arg Leu Gly 
780 785 790 795 

gtt gaa aaa cag ccg gec aaa atg aag gat aag aaa aca aag aaa cga 2 933 

Val Glu Lys Gin Pro Ala Lys Met Lys Asp Lys Lys Thr Lys Lys Arg 
800 805 810 

atg att gat ccg aaa aaa gca aaa ccg gca gaa gec ctt cag gaa aaa 2 981 

Met He Asp Pro Lys Lys Ala Lys Pro Ala Glu Ala Leu Gin Glu Lys 
815 820 825 

acc gaa acg aaa aaa gca get cct gcg gtt ctt ccg gtg cgc get cag 3 029 

Thr Glu Thr Lys Lys Ala Ala Pro Ala Val Leu Pro Val Arg Ala Gin 
830 835 840 

gtc age gtg ctg gaa acg ggc aaa teg aca tat tec aac cag gca aca 3077 
Val Ser Val Leu Glu Thr Gly Lys Ser Thr Tyr Ser Asn Gin Ala Thr 
845 850 855 

ggc gca tac age ttg get cat gca cct gga acc tat acg ctg aaa gcg 3125 
Gly Ala Tyr Ser Leu Ala His Ala Pro Gly Thr Tyr Thr Leu Lys Ala 
860 865 870 875 

gaa gcg tac gga tat gaa tea acc gee caa acc gta aaa ate gag tec 3173 
Glu Ala Tyr Gly Tyr Glu Ser Thr Ala Gin Thr Val Lys He Glu Ser 
880 885 890 

gac aag aca aca acg gca gac ttt gtt tta aaa gaa eta aaa aaa ggg 3221 
Asp Lys Thr Thr Thr Ala Asp Phe Val Leu Lys Glu Leu Lys Lys Gly 
895 900 905 

acg etc acc gga acg ata aaa aat aaa aaa acg ggc gaa ccc gtc egg 3269 
Thr Leu Thr Gly Thr He Lys Asn Lys Lys Thr Gly Glu Pro Val Arg 
910 915 920 

cat gca aag ttg tat ate gtt gaa gat gca get gta aaa cca gtc cag 3317 
His Ala Lys Leu Tyr He Val Glu Asp Ala Ala Val Lys Pro Val Gin 
925 930 935 

acg gat gat gac gga age tat tea tta acg gee tat gaa ggc teg tat 3365 
Thr Asp Asp Asp Gly Ser Tyr Ser Leu Thr Ala Tyr Glu Gly Ser Tyr 
940 945 950 955 
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acg gta aag gtc tct gca aac gga tat tac age age gag ttt tec gtt 3413 
Thr Val Lys Val Ser Ala Asn Gly Tyr Tyr Ser Ser Glu Phe Ser Val 
960 965 970 

gat tta aaa ggc gat gtc teg aaa gat ate gat etc gat cct ttc ate 3461 
Asp Leu Lys Gly Asp Val Ser Lys Asp Tie Asp Leu Asp Pro Phe lie 
975 980 . 985 

ggc tat ccg ggg gaa ata ggc tat gat gac gga acc ggg gaa aac gee 3509 
Gly Tyr Pro Gly Glu lie Gly Tyr Asp Asp Gly Thr Gly Glu Asn Ala 
990 995 1000 

tgg get ttc tat gaa tec ggc aac ggg ctg gcg gtt aaa atg acg 3554 
Trp Ala Phe Tyr Glu Ser Gly Asn Gly Leu Ala Val Lys Met Thr 
1005 1010 1015 

ctt gaa aac ggg cag gaa aaa gec atg ctg aaa ggc ggt ttg ttt 3599 
Leu Glu Asn Gly Gin Glu Lys Ala Met Leu Lys Gly Gly Leu Phe 
1020 1025 1030 

aaa ttc tgg gat aca gaa ttc cct gat ccg ggc ggc act gat ttt 3644 
Lys Phe Trp Asp Thr Glu Phe Pro Asp Pro Gly Gly Thr Asp Phe 
1035 1040 1045 

gca gta gag gtc tat gat get teg ggt gaa aaa ggc tct ccg ggc 3 689 

Ala Val Glu Val Tyr Asp Ala Ser Gly Glu Lys Gly Ser Pro Gly 
1050 1055 1060 

aaa aaa ate gee ggc ccg ttc aag get gaa gcg etc cgc aca ggc 3734 
Lys Lys lie Ala Gly Pro Phe Lys Ala Glu Ala Leu Arg Thr Gly 
1065 1070 1075 

gaa tgg acg acc gtt gat tta ggt gac gaa ggc ate ate gtc gga 3779 
Glu Trp Thr Thr Val Asp Leu Gly Asp Glu Gly lie He Val Gly 
1080 1085 1090 

aaa gac ttt tac etc gta tac gtc cag aaa gag gat ctg gee aac 3 824 

Lys Asp Phe Tyr Leu Val Tyr Val Gin Lys Glu Asp Leu Ala Asn 
1095 1100 1105 

tea cct gga ctt get aca gac gaa gac gga gaa tat tec ggc cgc 3 869 

Ser Pro Gly Leu Ala Thr Asp Glu Asp Gly Glu Tyr Ser Gly Arg 
1110 1115 1120 

aac tgg cag tat acg gac ggc tea tgg tea aaa gcg cca tea gac 3 914 

Asn Trp Gin Tyr Thr Asp Gly Ser Trp Ser Lys Ala Pro Ser Asp 
1125 1130 1135 

caa ggc aac ttt atg ate cgc get ttg gtc gac tat gaa ttg teg 3959 
Gin Gly Asn Phe Met He Arg Ala Leu Val Asp Tyr Glu Leu Ser 
1140 1145 1150 

gtg cct gtg att acg tct cct aaa gac gga ttc ate acc aac caa 4004 
Val Pro Val He Thr Ser Pro Lys Asp Gly Phe He Thr Asn Gin 
1155 1160 1165 

aag aac get gtc att gaa ggg aca tec teg ccg aat acg acc gtt 4049 
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Lys Asn Ala Val He Glu Gly Thr Ser Ser Pro Asn Thr Thr Val 
1170 1175 1180 

cat etc ttt aac ggg gat gaa gaa gec gga aca gcg gaa acg gcg 4094 
His Leu Phe Asn Gly Asp Glu Glu Ala Gly Thr Ala Glu Thr Ala 
1185 1190 1195 

gca gac ggc act ttc tea aaa gaa ata ccg ttg aat aaa ggg gaa 413 9 

Ala Asp Gly Thr Phe Ser Lys Glu He Pro Leu Asn Lys Gly Glu 
1200 1205 1210 

aat gtc ate acc gcg aaa teg tea teg get tec gga acg act gat 4184 
Asn Val He Thr Ala Lys Ser Ser Ser Ala Ser Gly Thr Thr Asp 
1215 1220 1225 

get tea gaa ccg gtc egg ate gtc ctt gac cag aaa aag ccg aag 4229 
Ala Ser Glu Pro Val Arg He Val Leu Asp Gin Lys Lys Pro Lys 
1230 1235 1240 

ctt aca ate gac acg ccg gaa age ggc tea aaa etc aat aaa gag 4274 
Leu Thr He Asp Thr Pro Glu Ser Gly Ser Lys Leu Asn Lys Glu 
1245 1250 1255 

acc gtc acc gtg aaa gga aca gta tea gac gat cac tta gaa tct 4319 
Thr Val Thr Val Lys Gly Thr Val Ser Asp Asp His Leu Glu Ser 
1260 1265 1270 

gtt cat gta aac ggc aaa aaa gca get gtt gac aat ggc gaa tat 4364 
Val His Val Asn Gly Lys Lys Ala Ala Val Asp Asn Gly Glu Tyr 
1275 1280 1285 

tct gca agg att atg ctt gac aac ggc aaa aat gaa ate aaa gta 4409 
Ser Ala Arg He Met Leu Asp Asn Gly Lys Asn Glu He Lys Val 
1290 1295 1300 

acg gca teg gat gcg gca ggc aac aaa acg acc aaa aag gtc acg 4454 
Thr Ala Ser Asp Ala Ala Gly Asn Lys Thr Thr Lys Lys Val Thr 
1305 1310 1315 

gta gat gtc aac ttt gaa gcg ccg caa ate acc ggc ttg aaa ccg 4499 
Val Asp Val Asn Phe Glu Ala Pro Gin He Thr Gly Leu Lys Pro 
1320 1325 1330 

gee gaa gat etc gag etc aaa acg gga gaa acc gtg aaa ate gag 4544 
Ala Glu Asp Leu Glu Leu Lys Thr Gly Glu Thr Val Lys He Glu 
1335 1340 1345 

ttt gaa age gee get gat ttg gat get gtc ttt gtg ate aga atg 4589 
Phe Glu Ser Ala Ala Asp Leu Asp Ala Val Phe Val He Arg Met 
1350 1355 1360 

ccg ctg acc aat ttc aaa acc get gee caa aac gta acg gag ctg 4634 
Pro Leu Thr Asn Phe Lys Thr Ala Ala Gin Asn Val Thr Glu Leu 
1365 ' 1370 1375 

ccg ate aga gaa gtc tea aaa gga aaa tat gaa gga tat tgg acc 4679 
Pro He Arg Glu Val Ser Lys Gly Lys Tyr Glu Gly Tyr Trp Thr 
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1380 1385 1390 

get act tea act gca aaa gca aaa gga gcg gaa ate gag gtc ate 4724 
Ala Thr Ser Thr Ala Lys Ala Lys Gly Ala Glu He Glu Val He 
1395 1400 1405 

gtc aga gat gat tac ggc aat gaa acg aga caa acg gca aaa ggc 4769 
Val Arg Asp Asp Tyr Gly Asn Glu Thr Arg Gin Thr Ala Lys Gly 
1410 1415 142 0 

aag ctg tat ate aat gaa aag ctg aaa taaaggtgaa aagacgctgt 4816 
Lys Leu Tyr He Asn Glu Lys Leu Lys 
1425 1430 



ctttaatggc 


agcgtttttt 


tcgttttacg 


atcgacaaat 


tcagtacgaa 


aacttcaaaa 


4876 


aatgtacgat 


ttaegcaaca 


ttaattgaca 


gactttacct 


ttgggcttga 


tttatactta 


4936 


ggaaaacaaa 


cactaaggtc 


accgagccgc 


agaaagggga 


aggatgtgga 


aatctattta 


4996 


gatgegatat 


ggctgttaaa 


cttttgtttt 


gaettgetge 


ttttaatgat 


gaeegcattt 


5056 


attttaaagc 


gaagggttaa 


aaageggagg 


ctgatcctag 


gggcatttgt 


cgcgtcaagc 


5116 


atcgttctgt 


ttatgtttac 


acctttttca 


ccgtacgtcc 


ttcatcctgc 


eggcaaactg 


5176 


tegttttegg 


ttgtgatcgt 


tcttgtggca 


tttggtttta 


agcggttccg 


gttttttttg 


5236 


cagaatttgt 


tttcttttta 


ttttgecact 


tttttaatgg 


gaggagggat 


tateggageg 


5296 



<210> 218 

<211> 1432 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 218 

Leu Lys Arg Lys Leu Arg Lys Lys Ala Phe Ser Thr He Leu Ser Gly 
1 ' 5 10 15 



Leu Leu He Gly Ser Leu Phe Met Pro Ala Val Ser Asp Ala Ala Ala 
20 25 30 



Lys Pro Ala Leu Thr Ser Met Lys Glu Gin Ala Ala Ala Gly Lys Gly 
35 40 45 



Lys He Ser Lys Thr Leu Val Lys Gin Phe Lys Lys Glu Asp Gin Val 
50 55 60 



Thr Phe Leu He Lys Leu Lys Asp Gin Val Asp Thr Pro Lys Val Ala 
65 70 75 80 
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Lys Gin Ala Glu Lys Asn Ala Lys Lys Lys Ser Leu Ser Ala Ala Lys 
85 90 95 



Thr Glu Tyr Gin Lys Arg Ser Ala Val Val Ser Ala Leu Arg Val Lys 
100 105 110 



Ala Asp Glu Ser Gin Ser Asp Leu Lys Arg Tyr Leu Lys Lys Gin Glu 
115 120 125 



Lys Gin Gly Asp Val Lys Lys lie Arg Ser Tyr Tyr lie Val Asn Gly 
130 135 140 



Met Ala Val His Ala Thr Lys Glu Val Met Glu Gin Val Ala Ala Phe 
145 150 155 160 



Pro Glu Val Glu Lys Val Leu Pro Asn Glu Lys Arg Gin Leu lie Lys 
165 170 175 



Pro Thr Lys Gin Ser Val Lys Lys Ser Ala Ala Lys Asp Glu Lys Glu 
180 185 190 



lie Glu Trp Asn lie Asn Arg Val Asp Ala Pro Lys Ala Trp Lys Leu 
195 200 205 



Gly Tyr Asp Gly Ser Gly Thr Val Val Ala Ser He Asp Thr Gly Val 
210 215 220 



Gin Trp Asp His Pro Ala Leu Lys Glu Lys Tyr Arg Gly Tyr Asp Pro 
225 230 235 240 



Gin His Pro Asp Gin Pro Asn His Glu Phe Ser Trp Tyr Asp Ala Val 
245 250 255 



Ser Gly Ala Ser Glu Pro Phe Asp Asp Leu Glu His Gly Thr His Val 
260 265 270 



Thr Gly Thr Met Val Gly Ser Glu Pro Asp Gly Gin Asn Gin He Gly 
275 280 285 



Val Ala Pro Gly Ala Lys Trp He Ala Val Lys Ala Phe Ser Asp Asp 
290 295 300 



415 



Gly Gly Thr Asp Glu Asp Leu lie Ala Ala Gly Glu Trp lie Leu Ala 
305 310 315 320 



Pro Lys Asp Lys Asp Gly Asn Pro His Pro Glu Met Ala Pro Asp Val 
325 330 335 



Val Asn Asn Ser Trp Ser Gly Gly Ala Gly lie Asp Glu Phe Tyr Arg 
340 345 350 



Asp lie Val Lys Ala Trp Arg Ala Ala Gly lie Phe Pro Glu Phe Ser 
355 * 360 365 



Ala Gly Asn Val Asp Phe Ala Asn Pro Gly Gly Pro Ala Ser lie Ala 
370 375 380 



Asn Pro Ala Asn Tyr Pro Glu Ala Phe Ala Thr Gly Ala Thr Asp lie 
385 390 395 400 



Asp Asn Arg Leu Ala Asp Phe Ser Leu Gin Gly Pro Ser Pro Tyr Asp 
405 410 415 



Glu Thr Lys Pro Glu lie Ser Ala Pro Gly Val Asn lie Arg Ser Ser 
420 425 430 



Val Pro Gly Ser Gly Tyr Gin Asp Gly Trp Asp Gly Thr Ser Met Ala 
435 440 445 



Gly Pro His Val Ala Ala Ala Ala Ala Leu He Lys Gin Ala Asp Ser 
450 455 460 



Ser He Thr Val Asp Glu Thr Glu Lys He Leu Met Glu Thr Ala Thr 
465 470 475 480 



Pro Leu Thr Asp Ser Lys Phe Thr Glu Ser Pro Asn Asn Gly Tyr Gly 
485 490 495 



His Gly Leu Val Asn Val Phe Asp Ala Val Ser Ala Val Thr Asp Gly 
500 505 510 



Leu Gly Arg Ala Glu Gly Gin Val Gly Lys Glu Gly Glu Asp Lys Ser 
515 520 525 



Pro Pro Ala Leu Asn His Gin Glu He Thr Glu He Tyr Ser Gly Ser 
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530 535 540 



Glu Thr Pro Leu Lys Ala Asp Val Glu Asp Asp Val Ser lie lie Ser 
545 550 555 560 



Val Lys Leu Ser Tyr Lys Thr Asp Asp Ala Asp Trp Glu Thr lie Ala 
565 570 575 



Ala Lys Gin Thr Ser Gly Asp Tyr Lys Lys Gly Thr Tyr Glu Ala Ala 
580 585 590 



Val Thr Val Ser Glu Gly Lys Thr Leu Ser Tyr Lys Trp lie Val Thr 
595 600 605 



Asp Phe Gly Gly Asn Lys Thr Glu Ser Lys Val Tyr Glu Val Pro lie 
610 615 620 



Ser Pro Ala Val Thr Thr Gly Tyr Lys Gin Asp Phe Glu Asn Ser Ala 
625 630 635 640 



Ser Gly Trp Leu Thr Ser Gly Val Lys Asn Ser Trp Glu Arg Gly lie 
645 650 655 



Pro Gin Ser Gly Pro Asn Ala Ala Ala Ser Gly Lys Asn Val Phe Ala 
660 665 670 



Thr Asn Leu Thr Gly Pro Tyr Glu Ser Ser Ala Asn Met Asn Leu Leu 
675 680 685 



Met Pro Pro Val Ser Val Pro Lys Asn Gin Lys Leu Tyr Leu Thr Tyr 
690 695 700 



Lys Tyr Trp Arg Asp lie Glu Glu Asp Phe Asp Tyr Gly Phe Val Tyr 
705 710 715 720 



Val Gin Pro Glu Gly Lys Gly Glu Trp lie Pro Ala Ala Glu Tyr Ser 
725 730 735 



Gly Lys Thr Ser Glu Trp Lys Asp Gly Gin lie Asp Leu Ser Glu Tyr 
740 745 750 



Gly Gly Gin Thr lie Lys Val Met Phe Asn Leu Gin Ser Asp Asp Ser 
755 760 765 



417 



lie Glu Gly Asp Gly Leu Tyr lie Asp Asp Val Ala Leu Val Lys Glu 
770 775 780 



Val Lys Ser Ala Gly Thr Lys Lys Arg Leu Gly Val Glu Lys Gin Pro 
785 790 795 800 



Ala Lys Met Lys Asp Lys Lys Thr Lys Lys Arg Met lie Asp Pro Lys 
805 810 815 



Lys Ala Lys Pro Ala Glu Ala Leu Gin Glu Lys Thr Glu Thr Lys Lys 
820 825 830 



Ala Ala Pro Ala Val Leu Pro Val Arg Ala Gin Val Ser Val Leu Glu 
835 840 845 



Thr Gly Lys Ser Thr Tyr Ser Asn Gin Ala Thr Gly Ala Tyr Ser Leu 
850 855 860 



Ala His Ala Pro Gly Thr Tyr Thr Leu Lys Ala Glu Ala Tyr Gly Tyr 
865 870 875 880 



Glu Ser Thr Ala Gin Thr Val Lys He Glu Ser Asp Lys Thr Thr Thr 
885 890 895 



Ala Asp Phe Val Leu Lys Glu Leu Lys Lys Gly Thr Leu Thr Gly Thr 
900 905 910 



He Lys Asn Lys Lys Thr Gly Glu Pro Val Arg His Ala Lys Leu Tyr 
915 920 925 



He Val Glu Asp Ala Ala Val Lys Pro Val Gin Thr Asp Asp Asp Gly 
930 935 940 



Ser Tyr Ser Leu Thr Ala Tyr Glu Gly Ser Tyr Thr Val Lys Val Ser 
945 950 955 960 



Ala Asn Gly Tyr Tyr Ser Ser Glu Phe Ser Val Asp Leu Lys Gly Asp 
965 970 975 



Val Ser Lys Asp He Asp Leu Asp Pro Phe lie Gly Tyr Pro Gly Glu 
980 985 990 
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lie Gly Tyr Asp Asp Gly Thr Gly Glu Asn Ala Trp Ala Phe Tyr Glu 
995 1000 1005 



Ser Gly Asn Gly Leu Ala Val Lys Met Thr Leu Glu Asn Gly Gin 
1010 1015 1020 



Glu Lys Ala Met Leu Lys Gly Gly Leu Phe Lys Phe Trp Asp Thr 
1025 1030 1035 



Glu Phe Pro Asp Pro Gly Gly Thr Asp Phe Ala Val Glu Val Tyr 
1040 1045 1050 



Asp Ala Ser Gly Glu Lys Gly Ser Pro Gly Lys Lys lie Ala Gly 
1055 1060 1065 



Pro Phe Lys Ala Glu Ala Leu Arg Thr Gly Glu Trp Thr Thr Val 
1070 1075 1080 



Asp Leu Gly Asp Glu Gly lie lie Val Gly Lys Asp Phe Tyr Leu 
1085 1090 1095 



Val Tyr Val Gin Lys Glu Asp Leu Ala Asn Ser Pro Gly Leu Ala 
1100 1105 1110 



Thr Asp Glu Asp Gly Glu Tyr Ser Gly Arg Asn Trp Gin Tyr Thr 
1115 1120 1125 



Asp Gly Ser Trp Ser Lys Ala Pro Ser Asp Gin Gly Asn Phe Met 
1130 1135 1140 



lie Arg Ala Leu Val Asp Tyr Glu Leu Ser Val Pro Val lie Thr 
1145 1150 1155 



Ser Pro Lys Asp Gly Phe lie Thr Asn Gin Lys Asn Ala Val lie 
1160 1165 1170 



Glu Gly Thr Ser Ser Pro Asn Thr Thr Val His Leu Phe Asn Gly 
1175 1180 1185 



Asp Glu Glu Ala Gly Thr Ala Glu Thr Ala Ala Asp Gly Thr Phe 
1190 1195 1200 
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Ser Lys Glu lie Pro Leu Asn Lys Gly Glu Asn Val lie Thr Ala 
1205 1210 1215 



Lys Ser Ser Ser Ala Ser Gly Thr Thr Asp Ala Ser Glu Pro Val 
1220 1225 1230 



Arg lie Val Leu Asp Gin Lys Lys Pro Lys Leu Thr lie Asp Thr 
1235 1240 1245 



Pro Glu Ser Gly Ser Lys Leu Asn Lys Glu Thr Val Thr Val Lys 
1250 1255 1260 



Gly Thr Val Ser Asp Asp His Leu Glu Ser Val His Val Asn Gly 
1265 1270 1275 



Lys Lys Ala Ala Val Asp Asn Gly Glu Tyr Ser Ala Arg lie Met 
1280 1285 1290 



Leu Asp Asn Gly Lys Asn Glu lie Lys Val Thr Ala Ser Asp Ala 
1295 1300 1305 



Ala Gly Asn Lys Thr Thr Lys Lys Val Thr Val Asp Val Asn Phe 
1310 1315 1320 



Glu Ala Pro Gin lie Thr Gly Leu Lys Pro Ala Glu Asp Leu Glu 
1325 1330 1335 



Leu Lys Thr Gly Glu Thr Val Lys lie Glu Phe Glu Ser Ala Ala 
1340 1345 1350 



Asp Leu Asp Ala Val Phe Val lie Arg Met Pro Leu Thr Asn Phe 
1355 1360 1365 



Lys Thr Ala Ala Gin Asn Val Thr Glu Leu Pro He Arg Glu Val 
1370 1375 1380 



Ser Lys Gly Lys Tyr Glu Gly Tyr Trp Thr Ala Thr Ser Thr Ala 
1385 1390 1395 



Lys Ala Lys Gly Ala Glu He Glu Val He Val Arg Asp Asp Tyr 
1400 1405 1410 



Gly Asn Glu Thr Arg Gin Thr Ala Lys Gly Lys Leu Tyr He Asn 
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1415 1420 1425 



Glu Lys Leu Lys 
1430 



<210> 219 
<211> 2092 



<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1592) 



<400> 219 
cgtgtgctgg 


tagaataaaa 


agcaatcgcg 


cttcggctgt 


tcgctaaagg 


cttgatcggc 


60 


ctgtccgccg 


gtaaaacacg 


gcttcatccc 


atagctgaat 


aaatgccaca 


aaaaatggct 


120 


caccaagatc 


gcgtcccttt 


ccggaagctc 


catgcttgcg 


gcaaaacggt 


tttcccacgt 


180 


ttttctcaag 


taagagcccc 


acttcggtat 


ttctgtcact 


ttcacatttt 


gtctttcaag 


240 


cttgctgatg 


atgtacattc 


aggccctccg 


tttattttat 


ttttccaagc 


gctagcacac 


300 


ccgctagttc 


tcttctacat 


ttcccctttt 


aaaaatcaat 


acgaaaatcc 


tgctattgat 


360 


ggaaaaacat 


tttattattg 


gacttacgtc 


ctgtttttgg 


atagtccaaa 


aagatcaaat 


420 


aaatctagca 


atctccattt 


tttcatttat 


aataaataag 


tcaaaatcat 


tactcaaaaa 


480 


aacattcggg 


gtgatctatc 


gtg aaa gca ccc gtg agg tat ata tgg att ggt 
Val Lys Ala Pro Val Arg Tyr lie Trp He Gly 


533 



15 10 

atg ate ctg tgc ttt tta tec gtc agt ctg gec gtc ggc tgc ate aaa 581 
Met He Leu Cys Phe Leu Ser Val Ser Leu Ala Val Gly Cys He Lys 
15 20 25 

get gaa gat cag tea gat gat gag aaa aat gat gaa gcg ctt cag cct 62 9 

Ala Glu Asp Gin Ser Asp Asp Glu Lys Asn Asp Glu Ala Leu Gin Pro 
30 35 40 

gee gaa cac ttc gtt tac cgt cat tta atg age gat cag ggg ctg ate 677 
Ala Glu His Phe Val Tyr Arg His Leu Met Ser Asp Gin Gly Leu He 
45 50 55 

aaa ace ggc ttt tec gac cag cct gtt tac ttg teg gaa teg ctt ggc 725 
Lys Thr Gly Phe Ser Asp Gin Pro Val Tyr Leu Ser Glu Ser Leu Gly 
60 65 70 75 

ttg tgg atg gag ttt ttg ate age aaa aaa gac ggc gag cat ttc cat 773 
Leu Trp Met Glu Phe Leu He Ser Lys Lys Asp Gly Glu His Phe His 
80 85 90 



421 



gag caa tat cag cac ctg aac gaa tec ttc ctt atg aac aac aac ctg 821 

Glu Gin Tyr Gin His Leu Asn Glu Ser Phe Leu Met Asn Asn Asn Leu 
95 100 105 

gtg tea tgg caa ate caa aac ggc cag gca age ggg gtg aac gec ctg 869 

Val Ser Trp Gin He Gin Asn Gly Gin Ala Ser Gly Val Asn Ala Leu 
110 115 120 

ate gat gat etc aga ate atg gtg age etc gat caa gcg gca get eta 917 

He Asp Asp Leu Arg He Met Val Ser Leu Asp Gin Ala Ala Ala Leu 
125 130 135 

tgg gga aac age gag tat aaa caa ace get egg aac ate ggt gee gca 965 

Trp Gly Asn Ser Glu Tyr Lys Gin Thr Ala Arg Asn He Gly Ala Ala 

140 145 150 155 

tta aga aaa tac aac atg aac aac ggg ata ttg acg gac ttt tac gac 1013 

Leu Arg Lys Tyr Asn Met Asn Asn Gly He Leu Thr Asp Phe Tyr Asp 
160 165 170 

tec gee tct caa tec gcg gca aaa gat ate acg ctt tec tat ate atg 1061 

Ser Ala Ser Gin Ser Ala Ala Lys Asp He Thr Leu Ser Tyr He Met 
175 180 185 

ccg gat gcg eta tec ate ttg aaa aag aat gga gtg ata aat aaa gaa 1109 

Pro Asp Ala Leu Ser He Leu Lys Lys Asn Gly Val He Asn Lys Glu 
190 195 200 

etc gaa agt egg aat gee age att ctt tat etc gee cct ttg aaa aac 1157 

Leu Glu Ser Arg Asn Ala Ser He Leu Tyr Leu Ala Pro Leu Lys Asn 
205 210 215 

ggt ttt etc cca aaa gca tac agt aca gaa acg aaa gca tac ace tat 12 05 

Gly Phe Leu Pro Lys Ala Tyr Ser Thr Glu Thr Lys Ala Tyr Thr Tyr 

220 225 230 235 

gac cat gaa gtc aat etc att gat cag ctt tac gca get tgg cat tta 1253 

Asp His Glu Val Asn Leu He Asp Gin Leu Tyr Ala Ala Trp His Leu 
240 245 250 

cct ccg aag gat caa aaa gee get gta tta gcg gat tgg etc aaa cag 1301 

Pro Pro Lys Asp Gin Lys Ala Ala Val Leu Ala Asp Trp Leu Lys Gin 
255 260 265 

acg ttt caa ace ggc gga aaa ctg tat ggc egg tat teg etc gat aca 1349 

Thr Phe Gin Thr Gly Gly Lys Leu Tyr Gly Arg Tyr Ser Leu Asp Thr 
270 275 280 

aaa aag ccg gcg gtc caa tac gag tct cca tec gtc tac gcg ttg gcg 1397 

Lys Lys Pro Ala Val Gin Tyr Glu Ser Pro Ser Val Tyr Ala Leu Ala 
285 290 295 

att tta ttc ttc ate aac caa aac gaa gat aaa ace gtc att aaa gcg 1445 

He Leu Phe Phe He Asn Gin Asn Glu Asp Lys Thr Val He Lys Ala 

300 305 310 315 
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ctg tat gat cga atg aat gat ttt gaa att ctt gat teg tec gag acg 1493 
Leu Tyr Asp Arg Met Asn Asp Phe Glu lie Leu Asp Ser Ser Glu Thr 
320 325 330 

tat tat ggg gga tat atg age gga aat gat acg cat tct ttt gat aat 1541 
Tyr Tyr Gly Gly Tyr Met Ser Gly Asn Asp Thr His Ser Phe Asp Asn 
335 340 345 

ctg ctg ccc eta tta gec gaa agg aag ctt tta aat gaa aat etc att 1589 
Leu Leu Pro Leu Leu Ala Glu Arg Lys Leu Leu Asn Glu Asn Leu lie 
350 355 360 

caa tgaategcat aaaatgttcg cttatatgac aggacttgea geagegcttg 1642 
Gin 



cgttgttcat ccattatatc tcagtccagc ggttcgaacc cgttctcatc atttgeatea 1702 

cacttgccat catcgcagca ggaatatggc teggatcgat ttacgcactg gctgggacca 1762 

tcatcgtcct gtttgttctc ggcactttga tgatgttttt tcacacaggc caaggagaag 1822 

ctgcttcgtc tgaaaccgga ctgcaaatgc tegtcatctg gggagtggcg ctgttgctgt 1882 

tttcctttat gtcagggaga atacacgaca tegegategg acttcaccgc tccgtcaaac 1942 

accttcaaga cgaaatcaaa agctttgttg cgattgacag ggtgacaggc tttgataata 2 002 

aacagaggat gaagctggag ctgtcagaag aaatcaagcg ggeggagegg tatggcaact 2062 

cgtttgtttt tttactgett catatgeatt 2092 



<210> 220 
<211> 364 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 220 

Val Lys Ala Pro Val Arg Tyr lie Trp lie Gly Met lie Leu Cys Phe 
15 10 15 



Leu Ser Val Ser Leu Ala Val Gly Cys lie Lys Ala Glu Asp Gin Ser 
20 25 30 



Asp Asp Glu Lys Asn Asp Glu Ala Leu Gin Pro Ala Glu His Phe Val 
35 40 45 



Tyr Arg His Leu Met Ser Asp Gin Gly Leu lie Lys Thr Gly Phe Ser 
50 55 60 



Asp Gin Pro Val Tyr Leu Ser Glu Ser Leu Gly Leu Trp Met Glu Phe 
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65 70 75 80 



Leu lie Ser Lys Lys Asp Gly Glu His Phe His Glu Gin Tyr Gin His 
85 90 95 



Leu Asn Glu Ser Phe Leu Met Asn Asn Asn Leu Val Ser Trp Gin lie 
100 105 110 



Gin Asn Gly Gin Ala Ser Gly Val Asn Ala Leu lie Asp Asp Leu Arg 
115 120 125 



lie Met Val Ser Leu Asp Gin Ala Ala Ala Leu Trp Gly Asn Ser Glu 
130 135 140 



Tyr Lys Gin Thr Ala Arg Asn lie Gly Ala Ala Leu Arg Lys Tyr Asn 
145 150 155 160 



Met Asn Asn Gly lie Leu Thr Asp Phe Tyr Asp Ser Ala Ser Gin Ser 
165 170 175 



Ala Ala Lys Asp lie Thr Leu Ser Tyr lie Met Pro Asp Ala Leu Ser 
180 185 190 



lie Leu Lys Lys Asn Gly Val lie Asn Lys Glu Leu Glu Ser Arg Asn 
195 200 205 



Ala Ser He Leu Tyr Leu Ala Pro Leu Lys Asn Gly Phe Leu Pro Lys 
210 215 220 



Ala Tyr Ser Thr Glu Thr Lys Ala Tyr Thr Tyr Asp His Glu Val Asn 
225 230 235 240 



Leu He Asp Gin Leu Tyr Ala Ala Trp His Leu Pro Pro Lys Asp Gin 
245 250 255 



Lys Ala Ala Val Leu Ala Asp Trp Leu Lys Gin Thr Phe Gin Thr Gly 
260 265 270 



Gly Lys Leu Tyr Gly Arg Tyr Ser Leu Asp Thr Lys Lys Pro Ala Val 
275 280 285 



Gin Tyr Glu Ser Pro Ser Val Tyr Ala Leu Ala He Leu Phe Phe He 
290 295 300 
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Asn Gin Asn Glu Asp Lys Thr Val lie Lys Ala Leu Tyr Asp Arg Met 
305 310 315 320 



Asn Asp Phe Glu He Leu Asp Ser Ser Glu Thr Tyr Tyr Gly Gly Tyr 
325 330 335 



Met Ser Gly Asn Asp Thr His Ser Phe Asp Asn Leu Leu Pro Leu Leu 
340 345 350 



Ala Glu Arg Lys Leu Leu Asn Glu Asn Leu He Gin 
355 360 



<210> 221 

<211> 1420 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (920) 

<400> 221 

gacgattgaa gcagccagac agaagtatcc ggaacgggac attgttgcag tatttcaacc 60 

gcatacattt acgcgcacgc agtcattcct gaatgagttt gccgaaagcc tcaagaaagc 120 

cgattatgta tatctttgcg atatattcgg atctgcccgg gaaaacgcag gaaagctgac 180 

gatcggtgat ttgcaggaga aaattccgca ggcgaagctg atcgatgaaa atgacacatc 240 

aattttaaag gagcatgaaa atgcggtgtt aattttcatg ggcgcaggtg acattcaaaa 300 

gtatttaaga gcatatgaaa atgtattagc ataacaagaa aaaggcagtg tgagtcaatc 360 

cgctgctttt ttgtacatat gaagcgggag tttctgttaa aggaattcac ccgtgcgtat 420 

agaaaaagta aatatagagg tttacgattt aaacaattgg gtatacatca attgtaagcc 480 

cttagctgaa ggaggataag atg att att att ctg tat tta age get gca etc 533 

Met He He He Leu Tyr Leu Ser Ala Ala Leu 



1 



5 



10 



ate get gtt age ttt ctt att ttg gtt 
He Ala Val Ser Phe Leu He Leu Val 
15 20 



ate tat 
He Tyr 



tta tea aaa aca tta 
Leu Ser Lys Thr Leu 
25 



581 



aaa teg ctt caa gtc aca ctt aat cat 
Lys Ser Leu Gin Val Thr Leu Asn His 
30 35 



gtt gca 
Val Ala 



tea acg ctg gaa ggt 
Ser Thr Leu Glu Gly 
40 



629 



425 



gtg gaa gga caa atg aaa ggc ate acc get gaa aca acg gag etc ctg 677 
Val Glu Gly Gin Met Lys Gly He Thr Ala Glu Thr Thr Glu Leu Leu 
45 50 55 

aat aag acg aat egg etc get gat gat att eag gaa aaa tct ttg aag 725 
Asn Lys Thr Asn Arg Leu Ala Asp Asp He Gin Glu Lys Ser Leu Lys 
60 65 70 75 

ctg aat acg gtc gtg gat gec gtt cag gaa gtc ggc aca teg gtc agg 773 
Leu Asn Thr Val Val Asp Ala Val Gin Glu Val Gly Thr Ser Val Arg 
80 85 90 

cag ttt aac aac tec att cag cag gtt tea cag tec gtc aca tea gee 821 
Gin Phe Asn Asn Ser He Gin Gin Val Ser Gin Ser Val Thr Ser Ala 
95 100 105 

gca gag caa aac cgt gaa aaa att tct caa gtt gtc age tgg age aat 869 
Ala Glu Gin Asn Arg Glu Lys He Ser Gin Val Val Ser Trp Ser Asn 
110 115 120 

gca get ttg gaa att tgg aat aga tgg aaa caa aag aag atg agg gag 917 
Ala Ala Leu Glu He Trp Asn Arg Trp Lys Gin Lys Lys Met Arg Glu 
125 130 135 

gaa taataaatga gtaaagaegg aatgaatact aaggattttt taateggcac 970 

Glu 

140 

1030 
1090 
1150 
1210 
1270 
1330 
1390 
1420 



<210> 222 
<211> 140 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 222 

Met He He He Leu Tyr Leu Ser Ala Ala Leu He Ala Val Ser Phe 
15 10 15 



Leu He Leu Val He Tyr Leu Ser Lys Thr Leu Lys Ser Leu Gin Val 



gtttgtaggc 


ggaatcatcg 


gggcggctgc 


agctttattt 


tttagcgccg 


aagtcgggga 


aagagcttcg 


cgatgacctt 


ggaaatcagg 


ccgtcgtttt 


aaaggataag 


aceggaaage 


teacaagega 


agegagggag 


agaggctctg 


agtacgtcag 


catcgccaaa 


gagaagacat 


cttcgatttc 


acagcttgtt 


gccgaccagt 


cttcacagat 


tatggataaa 


gtcaaagact 


tgcgaagcaa 


gggtgccgaa 


aaagctggtg 


aactaaagga 


agaagcatcg 


tetgeaateg 


aagaacaggc 


tgaagaagee 


aaaaatgaaa 


tagaagatga 


agcaaggaaa 


acagcagata 


ccgctcagaa 


ataactgtgg 


aaagggagat 


caccgtgtcg 


aaacagctca 


ttcaaacaga 


ggatgaattt 


aaaaggcttg 


cagaaaacaa 
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20 25 30 



Thr Leu Asn His Val Ala Ser Thr Leu Glu Gly Val Glu Gly Gin Met 
35 40 45 



Lys Gly lie Thr Ala Glu Thr Thr Glu Leu Leu Asn Lys Thr Asn Arg 
50 55 60 



Leu Ala Asp Asp lie Gin Glu Lys Ser Leu Lys Leu Asn Thr Val Val 
65 70 75 80 



Asp Ala Val Gin Glu Val Gly Thr Ser Val Arg Gin Phe Asn Asn Ser 
85 90 95 



lie Gin Gin Val Ser Gin Ser Val Thr Ser Ala Ala Glu Gin Asn Arg 
100 105 110 



Glu Lys lie Ser Gin Val Val Ser Trp Ser Asn Ala Ala Leu Glu lie 
115 120 125 



Trp Asn Arg Trp Lys Gin Lys Lys Met Arg Glu Glu 
130 135 140 



<210> 223 

<211> 2641 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (2141) 

<400> 223 



accggggcat 


gtttcgcttt 


tccggcagtc 


ggacagaacc 


ttgatcgcag gggacgccgt 


60 


tacaactgtt 


gagcaggagt 


ctctatttga 


agtggcaatt 


caaaagcagg 


agctgaacgg 


120 


accgccggct 


tatttcacaa 


tggattggac 


aaaagcagca 


gattcggttc 


ggaagctggc 


180 


aggattaaaa 


ccggctgcat 


tattgacggg 


acacggtgta 


ccgatgaaag gaagcgattt 


240 


ttccgaagcg 


ctccttgatc 


tatcagaccg 


cttgcccgcc 


tctgattcgt 


aaattgtcat 


300 


atgctgcgct 


taaaacattc 


agccaggctg 


aatgtttttt 


tatagggaaa 


aactaaccat 


360 


tttacatgtg 


atgatggccg 


tccattgttc 


taaattccgg 


atgttgatgt 


ataccaaagg 


420 


aatcattttc 


tgaaatttta 


gacaaaatat 


gttgatattt 


catttataat 


gcaggtatgc 


480 



427 



ctgaaaggag ctgagaaaag atg aaa att caa aaa agg gtc caa get ttg ctg 533 

Met Lys He Gin Lys Arg Val Gin Ala Leu Leu 
15 10 

gca act teg gca atg ttt gca gga ctg atg ctg tec gat gcg gtg tac 581 
Ala Thr Ser Ala Met Phe Ala Gly Leu Met Leu Ser Asp Ala Val Tyr 
15 20 25 

get gcg gaa ace cct tac tat gga aag aac tat act cag cca gag caa 62 9 

Ala Ala Glu Thr Pro Tyr Tyr Gly Lys Asn Tyr Thr Gin Pro Glu Gin 
30 35 40 

gtg tea tea tta tat ccg gag cct gaa gaa aca ttc tea acc cct get 677 
Val Ser Ser Leu Tyr Pro Glu Pro Glu Glu Thr Phe Ser Thr Pro Ala 
45 50 55 

ttt gta aaa gaa ggg gaa gee ttt acg aca caa gaa gaa atg atg aag 725 
Phe Val Lys Glu Gly Glu Ala Phe Thr Thr Gin Glu Glu Met Met Lys 
60 65 70 75 

ttt ata acc agt ctg aca aag aaa age ccg aat gtc aaa ate ggg aat 773 
Phe He Thr Ser Leu Thr Lys Lys Ser Pro Asn Val Lys He Gly Asn 
80 85 90 

ate ggt ttt tea att gaa aaa aga aat att cct gtg ctt tac ttc aca 821 
He Gly Phe Ser He Glu Lys Arg Asn He Pro Val Leu Tyr Phe Thr 
95 100 105 

aag gac aag caa ata cgt tec ata tea aaa aaa cca acc gtc tgg ctg 869 
Lys Asp Lys Gin He Arg Ser He Ser Lys Lys Pro Thr Val Trp Leu 
110 115 120 

caa gga cag ata cat gga aat gag ccg gca gcg gga gaa tct get ctg 917 
Gin Gly Gin He His Gly Asn Glu Pro Ala Ala Gly Glu Ser Ala Leu 
125 130 135 

gcg ata get gaa aaa ctg gee gga ccg tat ggc gac aaa gtg ttg gac 965 
Ala He Ala Glu Lys Leu Ala Gly Pro Tyr Gly Asp Lys Val Leu Asp 
140 145 150 155 

aag ate aat gtc ate gtt gtt ccg egg gtc aat cct gac gga tea tat 1013 
Lys He Asn Val He Val Val Pro Arg Val Asn Pro Asp Gly Ser Tyr 
160 165 170 

cag ttc aac aga egg ctg gcg aac gga ate gac gga aac agg gat cat 1061 
Gin Phe Asn Arg Arg Leu Ala Asn Gly He Asp Gly Asn Arg Asp His 
175 180 185 

gtc aag etc gag tct cca gaa gtg cgc gee att cac caa gaa ttc aat 1109 
Val Lys Leu Glu Ser Pro Glu Val Arg Ala He His Gin Glu Phe Asn 
190 195 200 

aag tat teg cct gaa gtc gtt ate gat gee cat gaa tac ggt gtc ggc 1157 
Lys Tyr Ser Pro Glu Val Val He Asp Ala His Glu Tyr Gly Val Gly 
205 210 215 



428 



caa aac gaa ttt cag age ata ggc gaa aaa ggg tea tta aaa tac cat 12 05 

Gin Asn Glu Phe Gin Ser lie Gly Glu Lys Gly Ser Leu Lys Tyr His 
220 225 230 235 

gat att tta att tta tea gga aaa aat tta aac att ccc aag teg ate 1253 
Asp lie Leu lie Leu Ser Gly Lys Asn Leu Asn lie Pro Lys Ser lie 
240 245 250 

agg cat gcg tec gac age ctt tat gtg aac ggc gtc aga get aaa ctt 1301 
Arg His Ala Ser Asp Ser Leu Tyr Val Asn Gly Val Arg Ala Lys Leu 
255 260 265 

gat gaa aaa gga ttt tct aat gat get tat tat acg aca gga aaa age 1349 
Asp Glu Lys Gly Phe Ser Asn Asp Ala Tyr Tyr Thr Thr Gly Lys Ser 
270 275 280 

aag gac gga aaa ate gaa ate tat gaa ggc ggt aca gaa gcg aga ate 13 97 

Lys Asp Gly Lys lie Glu lie Tyr Glu Gly Gly Thr Glu Ala Arg lie 
285 290 295 

999 cgt aat gca ttc gee etc cag cct gee ctt tec ttc ctg gtg gaa 1445 
Gly Arg Asn Ala Phe Ala Leu Gin Pro Ala Leu Ser Phe Leu Val Glu 
300 305 310 315 

age agg gga ata gac ate gga cgc gaa aat ttt gca aga aga gtc gcg 14 93 

Ser Arg Gly lie Asp lie Gly Arg Glu Asn Phe Ala Arg Arg Val Ala 
320 325 330 

get cag gtt get aca cat gag acg ate ate gac acg aca gtg aag cat 1541 
Ala Gin Val Ala Thr His Glu Thr He He Asp Thr Thr Val Lys His 
335 340 345 

gca gee gag ate aag cgc ctt gtc tec aaa gaa aaa tta aag ctg ata 1589 
Ala Ala Glu He Lys Arg Leu Val Ser Lys Glu Lys Leu Lys Leu He 
350 355 360 

caa aac ggc get aaa gtg age gat aaa gac caa gtg gtc ate aac agt 163 7 

Gin Asn Gly Ala Lys Val Ser Asp Lys Asp Gin Val Val He Asn Ser 
365 370 375 

gag ttt gca ggc ccg ttt aaa gac acg ctt aaa gtc get gat att gee 1685 
Glu Phe Ala Gly Pro Phe Lys Asp Thr Leu Lys Val Ala Asp He Ala 
380 385 390 395 

tea gga caa gca gtt gac gtt cct gtc caa tat tac age gee tea gag 1733 
Ser Gly Gin Ala Val Asp Val Pro Val Gin Tyr Tyr Ser Ala Ser Glu 
400 405 410 

gee gtt cct gtg ctg tea aga act egg ccg ace get tac ctt gtc ctt 1781 
Ala Val Pro Val Leu Ser Arg Thr Arg Pro Thr Ala Tyr Leu Val Leu 
415 420 425 

ccg ggc cat caa gat ate gaa cag aag ctg aag gat cag gga tta aag 182 9 

Pro Gly His Gin Asp He Glu Gin Lys Leu Lys Asp Gin Gly Leu Lys 
430 435 440 

age gtg aca ctg get ttc aaa caa aaa etc acc get gaa gcg tat gag 1877 
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Ser Val Thr Leu Ala Phe Lys Gin Lys Leu Thr Ala Glu Ala Tyr Glu 
445 450 455 

gtt tta teg aaa gaa aca gcg gga gaa tct gag ggc egg cca gtg ate 192 5 

Val Leu Ser Lys Glu Thr Ala Gly Glu Ser Glu Gly Arg Pro Val lie 
460 465 470 475 

aag gta gaa acg aag etc aaa aaa cag aaa aaa gag ttt cct aaa gga 1973 
Lys Val Glu Thr Lys Leu Lys Lys Gin Lys Lys Glu Phe Pro Lys Gly 
480 485 490 

aca aaa ate tat ttt aca get cag cag caa age aat ctg ctg tea ate 2021 
Thr Lys lie Tyr Phe Thr Ala Gin Gin Gin Ser Asn Leu Leu Ser He 
495 500 505 

gca ctt gag ccg gag teg gtt gac agt tat gta age aca ggt tac att 2069 
Ala Leu Glu Pro Glu Ser Val Asp Ser Tyr Val Ser Thr Gly Tyr He 
510 515 520 

cct tct caa aaa ggc aaa gag ctg ccg gtt tac cgc ttc atg ctg aac 2117 
Pro Ser Gin Lys Gly Lys Glu Leu Pro Val Tyr Arg Phe Met Leu Asn 
525 530 535 

acc aaa acg ctt aat ttt aag gaa taatcaccag gcatccgtct ttgacggatg 2171 
Thr Lys Thr Leu Asn Phe Lys Glu 
540 545 

etttttageg gttttttgtt ttttcataca taattgtttt aaactgagat cgaaacctat 2231 

acaataaata tcagtctgaa atctggaagg agagaatccg gttggaatca catgaagaat 2291 

tatggaggga agccaaggcc ttcatcgagc tetgetaegg ggaactgtcg aagtccgaag 2351 

aagaaacaag gatgegctta cataaaatag ataaagaaat cagagaaacc ggaagctata 2411 

cacatacatt agaagaaatc gaacatggag ccagaatggc gtggagaaac agcagccgct 2471 

geateggcag gctgttttgg cactctctta ctgtcatcga tcaaagaggc gttcaaaccg 2531 

aggcagaggt gcgggatgcg cttttccacc atattcagct tgcaacaaac ggagggaaaa 2591 

teagacegtt cattaeggtt ttccccccgg aacaaaaegg acaaaaaaaa 2641 



<210> 224 
<211> 547 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 224 

Met Lys He Gin Lys Arg Val Gin Ala Leu Leu Ala Thr Ser Ala Met 
15 10 15 



Phe Ala Gly Leu Met Leu Ser Asp Ala Val Tyr Ala Ala Glu Thr Pro 
20 25 30 



430 



Tyr Tyr Gly Lys Asn Tyr Thr Gin Pro Glu Gin Val Ser Ser Leu Tyr 
35 40 45 



Pro Glu Pro Glu Glu Thr Phe Ser Thr Pro Ala Phe Val Lys Glu Gly 
50 55 60 



Glu Ala Phe Thr Thr Gin Glu Glu Met Met Lys Phe He Thr Ser Leu 
65 70 75 80 



Thr Lys Lys Ser Pro Asn Val Lys He Gly Asn He Gly Phe Ser He 
85 90 95 



Glu Lys Arg Asn He Pro Val Leu Tyr Phe Thr Lys Asp Lys Gin He 
100 105 110 



Arg Ser He Ser Lys Lys Pro Thr Val Trp Leu Gin Gly Gin lie His 
115 120 125 



Gly Asn Glu Pro Ala Ala Gly Glu Ser Ala Leu Ala He Ala Glu Lys 
130 135 140 



Leu Ala Gly Pro Tyr Gly Asp Lys Val Leu Asp Lys He Asn Val He 
145 150 155 160 



Val Val Pro Arg Val Asn Pro Asp Gly Ser Tyr Gin Phe Asn Arg Arg 
165 170 175 



Leu Ala Asn Gly lie Asp Gly Asn Arg Asp His Val Lys Leu Glu Ser 
180 185 190 



Pro Glu Val Arg Ala lie His Gin Glu Phe Asn Lys Tyr Ser Pro Glu 
195 200 205 



Val Val He Asp Ala His Glu Tyr Gly Val Gly Gin Asn Glu Phe Gin 
210 215 220 



Ser He Gly Glu Lys Gly Ser Leu Lys Tyr His Asp He Leu lie Leu 
225 230 235 240 



Ser Gly Lys Asn Leu Asn He Pro Lys Ser He Arg His Ala Ser Asp 
245 250 255 
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Ser Leu Tyr Val Asn Gly Val Arg Ala Lys Leu Asp Glu Lys Gly Phe 
260 265 270 



Ser Asn Asp Ala Tyr Tyr Thr Thr Gly Lys Ser Lys Asp Gly Lys lie 
275 280 285 



Glu lie Tyr Glu Gly Gly Thr Glu Ala Arg lie Gly Arg Asn Ala Phe 
290 295 300 



Ala Leu Gin Pro Ala Leu Ser Phe Leu Val Glu Ser Arg Gly lie Asp 
305 310 315 320 



He Gly Arg Glu Asn Phe Ala Arg Arg Val Ala Ala Gin Val Ala Thr 
325 330 335 



His Glu Thr He He Asp Thr Thr Val Lys His Ala Ala Glu He Lys 
340 345 350 



Arg Leu Val Ser Lys Glu Lys Leu Lys Leu He Gin Asn Gly Ala Lys 
355 360 365 



Val Ser Asp Lys Asp Gin Val Val He Asn Ser Glu Phe Ala Gly Pro 
370 375 380 



Phe Lys Asp Thr Leu Lys Val Ala Asp He Ala Ser Gly Gin Ala Val 
385 390 395 400 



Asp Val Pro Val Gin Tyr Tyr Ser Ala Ser Glu Ala Val Pro Val Leu 
405 410 415 



Ser Arg Thr Arg Pro Thr Ala Tyr Leu Val Leu Pro Gly His Gin Asp 
420 425 430 



He Glu Gin Lys Leu Lys Asp Gin Gly Leu Lys Ser Val Thr Leu Ala 
435 440 445 



Phe Lys Gin Lys Leu Thr Ala Glu Ala Tyr Glu Val Leu Ser Lys Glu 
450 455 460 



Thr Ala Gly Glu Ser Glu Gly Arg Pro Val He Lys Val Glu Thr Lys 
465 470 475 480 
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Leu Lys Lys Gin Lys Lys Glu Phe Pro Lys Gly Thr Lys lie Tyr Phe 
485 490 495 



Thr Ala Gin Gin Gin Ser Asn Leu Leu Ser lie Ala Leu Glu Pro Glu 
500 505 510 



Ser Val Asp Ser Tyr Val Ser Thr Gly Tyr lie Pro Ser Gin Lys Gly 
515 520 525 



Lys Glu Leu Pro Val Tyr Arg Phe Met Leu Asn Thr Lys Thr Leu Asn 
530 535 540 



Phe Lys Glu 
545 



<210> 225 

<211> 1381 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (881) 

<400> 225 

ttgattatta ttttaagtaa tcgcagaaag aaaggtcggt ctatggcaag ctatttaaaa 60 

tccagaatcg tatcttatct gtttattctt ttggaagtgg ggaccggatt cgcaatttgc 120 

gaggtgtcaa tggaaaatcc gaattactcc tcagcttgcg cggtctttat cataggtttt 180 

acgattgggg aatgcttcat gattagaaaa tggtaaattt tgatcatgac gggatactct 240 

ttaccctctt ctataaaagt gggacagaca gttgaaaagc cggtaaattc atagccttgt 300 

atttcaacag taacttcttc tatatgcggg tttcattttt tcatctttgc ttaatacatt 360 

aaatcacctc ctttatacag tatttgtcca ttaaagaaga acaggatctt cttgtcaaat 420 

atctttatta gatcatattg tcatgtataa tgaagggtat agcatgtgac attcatactg 480 

tataagaaag gatatgacca gtg aaa atg ttg aaa aag get gtg ttg ata gcc 53 3 

Val Lys Met Leu Lys Lys Ala Val Leu lie Ala 
15 10 

get gtt ttc ttg ctg gcc gca ttt gcc ggg agt aca gaa gcc ttt get 581 
Ala Val Phe Leu Leu Ala Ala Phe Ala Gly Ser Thr Glu Ala Phe Ala 
15 20 25 

atg cct tec aaa ggc gcg gtg aaa ttc agg acg gat gcc aat aca tat 62 9 

Met Pro Ser Lys Gly Ala Val Lys Phe Arg Thr Asp Ala Asn Thr Tyr 
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30 35 40 

acg aaa tea gec act teg ate gtt gtc act gga aaa age cct gtt acg 677 
Thr Lys Ser Ala Thr Ser He Val Val Thr Gly Lys Ser Pro Val Thr 
45 50 55 

gga acg atg att gee gtc agg ctg ate aat aaa aaa ggg act gtc ctg 725 
Gly Thr Met He Ala Val Arg Leu He Asn Lys Lys Gly Thr Val Leu 
60 65 70 75 

ate tat cga gat gtt cat tta acg cgc gga aag cct cat ttt egg gtg 773 
He Tyr Arg Asp Val His Leu Thr Arg Gly Lys Pro His Phe Arg Val 
80 85 90 

age ttt ccg acg aaa aag ctg aaa ccg ggc aag tat gac gtc tgg gtg 821 
Ser Phe Pro Thr Lys Lys Leu Lys Pro Gly Lys Tyr Asp Val Trp Val 
95 100 105 



gat gee gtc aaa gga aag aag tgg cac ggg gaa ttg aag cgc tac att 
Asp Ala Val Lys Gly Lys Lys Trp His Gly Glu Leu Lys Arg Tyr He 
110 115 120 



<210> 226 

<211> 127 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 226 

Val Lys Met Leu Lys Lys Ala Val Leu He Ala Ala Val Phe Leu Leu 
1 5 10 15 



Ala Ala Phe Ala Gly Ser Thr Glu Ala Phe Ala Met Pro Ser Lys Gly 
20 25 30 



869 



gtc ate aag cat tgatctcttt tatgatggac ggagggctgt gtaatgactg 
Val He Lys His 
125 


921 


tcgtgggttt 


ttgegtatta 


ttatgttctg 


catttatcca 


tgcatcgtgg 


aactatcttt 


981 


ctaaaaaagc 


cgatggaggc 


gttccgttta 


tctggctgtt 


cacagegatt 


gcagccgtca 


1041 


tctacacgcc 


gttggccata 


ggtgtcgtca 


tatatgaaaa gectgagate 


ggcatctggc 


1101 


agcttgtcat 


catcatggcg 


agcatccttg 


ctcacttggg 


cttttttctt 


gttcttcaaa 


1161 


aaggatacaa 


aaagggegat 


ctctcccttg 


tctatccgat 


cgcgaggggg 


acaggcccgc 


1221 


tgctcacctg 


catgctggcg 


gtcgcctttt 


ttggcgagac 


gttgacgctg 


cccgctatta 


1281 


tagggattct 


attgattgtg 


atcagcattc 


ttttttttac 


agggggagtg 


aagcggttaa 


1341 


aagaatcagg 


ctcgttcaca 


ccggttcttt 


aegggctgge 






1381 
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Ala Val Lys Phe Arg Thr Asp Ala Asn Thr Tyr Thr Lys Ser Ala Thr 
35 40 45 



Ser He Val Val Thr Gly Lys Ser Pro Val Thr Gly Thr Met He Ala 
50 55 60 



Val Arg Leu He Asn Lys Lys Gly Thr Val Leu He Tyr Arg Asp Val 
65 70 75 80 



His Leu Thr Arg Gly Lys Pro His Phe Arg Val Ser Phe Pro Thr Lys 
85 90 95 



Lys Leu Lys Pro Gly Lys Tyr Asp Val Trp Val Asp Ala Val Lys Gly 
100 105 110 



Lys Lys Trp His Gly Glu Leu Lys Arg Tyr He Val He Lys His 
115 120 125 



<210> 227 

<211> 1687 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1187) 

<400> 227 



caatgtcaat 


gaaatgaaag 


acccgttttt 


gaaaaaaggc 


ctgctccttg 


ccatcgacgg 


60 


atgggatgag 


gagacgatcc 


gcaatgtgat 


gaactcggaa 


attgccgcga 


tggaagaacg 


120 


acacagaaag 


gggagaagga 


tctttgaaaa 


agcaggagaa 


tttgcgcctg 


catggggaat 


180 


gatcggaacg 


cttgtcggtc 


tcgtcatgat 


gctcaaaaac 


ctgaacaagc 


cggaaacgct 


240 


cggtccgaat 


atggcaatcg 


cccttttgac 


gacgctttac 


ggatcacttt 


tagccaacat 


300 


gctgtttata 


ccgatcgccg 


cgaagcttga 


agaaaagacg 


gagaatgaaa 


tctttaagaa 


360 


gcaagtcatg 


atcgaaggca 


tcatcggcat 


ccaatcggga 


agaaatccgc 


gaaatcttga 


420 


aagtcagctt 


gtcgttttca 


gttcaaaaga 


agaatggaca 


aaaaagcggg 


cggaccgcat 


480 


gaaacaaaag 


gacaggcctc 


atg aag ctt aga cat gaa cga agg aag cgc gag 
Met Lys Leu Arg His Glu Arg Arg Lys Arg Glu 


533 



15 10 
cag ggc cgc aaa teg cca aac tgg ate ate acg ttt teg gat ttg att 581 

435 



Gin Gly Arg Lys Ser Pro Asn Trp He He Thr Phe Ser Asp Leu He 
15 2 0 25 



acg etc ate etc gtg ttc ttt att tta ctg ttt teg atg teg caa ate 
Thr Leu He Leu Val Phe Phe He Leu Leu Phe Ser Met Ser Gin He 
30 35 40 

gat tta aac aaa ttc aaa gca gca gtc ggt tea ttt caa gac agg gee 
Asp Leu Asn Lys Phe Lys Ala Ala Val Gly Ser Phe Gin Asp Arg Ala 
45 50 55 

gac ggc aaa tec gec gca gag ttg aaa aaa gac gcg ggc gat cag aag 
Asp Gly Lys Ser Ala Ala Glu Leu Lys Lys Asp Ala Gly Asp Gin Lys 
60 65 70 75 

get gaa aaa acg get aaa age caa gat gat tta tta aag aaa ate aat 
Ala Glu Lys Thr Ala Lys Ser Gin Asp Asp Leu Leu Lys Lys He Asn 
80 85 90 

gac tat att gaa aaa aac gaa ctg tea agt ttg att gcg gee aag cgt 
Asp Tyr He Glu Lys Asn Glu Leu Ser Ser Leu He Ala Ala Lys Arg 
95 100 105 

gac gaa egg ggc gtc att etc gtc ctt cag gaa gcg gtt ttg ttt gat 
Asp Glu Arg Gly Val He Leu Val Leu Gin Glu Ala Val Leu Phe Asp 
110 115 12 0 

tea ggg aaa gcg gat ctg aaa gac caa get cac ccg ctt ttg cat aaa 
Ser Gly Lys Ala Asp Leu Lys Asp Gin Ala His Pro Leu Leu His Lys 
125 130 135 

ate gec gtc ctt etc aaa teg gtg tec aac ccg att cgt gtg gag ggg 
He Ala Val Leu Leu Lys Ser Val Ser Asn Pro He Arg Val Glu Gly 
140 145 150 155 

cat acg gac age cgc ccg att teg act tac cgt ttt cca tec aat tgg 
His Thr Asp Ser Arg Pro He Ser Thr Tyr Arg Phe Pro Ser Asn Trp 
160 165 170 

gag ctt tct gca gca agg gcg age act gtg ate ggc tac ttt acg teg 
Glu Leu Ser Ala Ala Arg Ala Ser Thr Val He Gly Tyr Phe Thr Ser 
175 180 185 

aag gaa aag etc gac teg teg cgt ttt ctt gee ate ggt tat gcg gat 
Lys Glu Lys Leu Asp Ser Ser Arg Phe Leu Ala He Gly Tyr Ala Asp 
190 195 200 

aca aaa ccg gtc agg gac aac cgc act gag age cat atg aag gaa aac 
Thr Lys Pro Val Arg Asp Asn Arg Thr Glu Ser His Met Lys Glu Asn 
205 210 215 

agg cgc gtc gag att gtc ate gca aaa caa taatgagaag aaagcaaggt 
Arg Arg Val Glu He Val He Ala Lys Gin 
220 225 

ettgeacaaa ageaaggect tttctgtgtg ccgcaatttt catattaagt ggtacgctgg 
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gcagagcgaa 


teggataaag 


ggctttggca 


acggtttgtg 


cgtttttttc 


cgttatttcg 


1327 


gtttttcttg 


gaattggagg 


atacaaatct 


teegggtegg 


accagttggc 


aggaagcegg 


1387 


acagatgcct 


gtttccccca 


ttttttcagc 


catttttcag 


gcattttctc 


ctctggttcc 


1447 


atccctt tea 


tttcaageca 


gattcttgee 


catgccctcg 


gtacgacgcg 

ZJ J ZJ ZJ 


ccaaatgtcg 


1507 


tagccgcctc 


cgccgacagc 


gatccatctt 


ccgctgcaat 


aggtgtgtgc 


aagttcgtga 


1567 


gcgagctttg 


gaatctcttc 


gtaaatcttc 


atcgtcgtgc 


acaagtgtgt 


cageggateg 


1627 


tagtaatgtg 


cgtcagctcc 


gttttgegae 


aaaatgacat 


ccggtttgaa 


aaactegget 


1687 



<210> 228 
<211> 229 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 228 

Met Lys Leu Arg His Glu Arg Arg Lys Arg Glu Gin Gly Arg Lys Ser 
15 10 15 



Pro Asn Trp lie lie Thr Phe Ser Asp Leu lie Thr Leu lie Leu Val 
20 25 30 



Phe Phe lie Leu Leu Phe Ser Met Ser Gin lie Asp Leu Asn Lys Phe 
35 40 45 



Lys Ala Ala Val Gly Ser Phe Gin Asp Arg Ala Asp Gly Lys Ser Ala 
50 55 60 



Ala Glu Leu Lys Lys Asp Ala Gly Asp Gin Lys Ala Glu Lys Thr Ala 
65 70 75 80 



Lys Ser Gin Asp Asp Leu Leu Lys Lys lie Asn Asp Tyr lie Glu Lys 
85 90 95 



Asn Glu Leu Ser Ser Leu lie Ala Ala Lys Arg Asp Glu Arg Gly Val 
100 105 110 



lie Leu Val Leu Gin Glu Ala Val Leu Phe Asp Ser Gly Lys Ala Asp 
115 120 125 



Leu Lys Asp Gin Ala His Pro Leu Leu His Lys lie Ala Val Leu Leu 
130 135 140 
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Lys Ser Val Ser Asn Pro lie Arg Val Glu Gly His Thr Asp Ser Arg 
145 150 155 160 



Pro lie Ser Thr Tyr Arg Phe Pro Ser Asn Trp Glu Leu Ser Ala Ala 
165 170 175 



Arg Ala Ser Thr Val lie Gly Tyr Phe Thr Ser Lys Glu Lys Leu Asp 
180 185 190 



Ser Ser Arg Phe Leu Ala lie Gly Tyr Ala Asp Thr Lys Pro Val Arg 
195 200 205 



Asp Asn Arg Thr Glu Ser His Met Lys Glu Asn Arg Arg Val Glu lie 
210 215 220 



Val He Ala Lys Gin 
225 



<210> 229 

<211> 2602 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (2102) 

<400> 229 

tatctgattg ccccaaaagc gatattcccg ttgattttga ttttgtcggt cgccgggggg 60 

caggcgattc ttgaaacgtt tgtcggtgtc gccacaaaac ttgtcggctt tttctccgat 120 

ttaaagaagt aaaccattcc aagcggatgg ttttattttt ttgtcaataa agtgatacaa 180 

acagcagaga gaacgtgtca gttttatgaa cttttcacag cgatttttcc cggatgcggc 240 

attttaggca gagaggaagc atctcattgt aaagatttca gtttttaaaa tttagaattg 300 

agagaaaaag gatgtgcaaa gtccccggcc atttgtttta aaagcttgcg gtcactagta 360 

ttcagacctc ccattttata cgaaaagagg aaatagatag attttttaag cgccaaaaaa 42 0 

caagaaatat ggttgataga caatcggtga atagtttatt tacaatcagt tcgtgctaca 480 

ggcaaggaaa ggagtgaaaa atg get gcg gaa aaa gta ttt teg aaa aat aaa 533 

Met Ala Ala Glu Lys Val Phe Ser Lys Asn Lys 
1 5 10 

ate att gga gga aaa aga atg tea tat atg aaa cgt tec ate tct gtc 581 
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lie lie Gly Gly Lys Arg Met Ser Tyr Met Lys Arg Ser lie Ser Val 
15 20 25 

ttc ate gec tgt ttt atg gta gcg gcg ctt ggc ate age ggt ate att 629 
Phe lie Ala Cys Phe Met Val Ala Ala Leu Gly lie Ser Gly lie lie 
30 35 40 

gca ccg aaa gcg get gee get tct aaa aca ccc gtt get gta aac gga 677 
Ala Pro Lys Ala Ala Ala Ala Ser Lys Thr Pro Val Ala Val Asn Gly 
45 50 55 

cag ctt acc tta aaa ggt acg cag etc gtc aat caa aac gga aaa gcg 725 
Gin Leu Thr Leu Lys Gly Thr Gin Leu Val Asn Gin Asn Gly Lys Ala 
60 65 70 75 

gtt cag ctg aaa gga ate age tec cac ggt eta cag tgg tat ggc gat 773 
Val Gin Leu Lys Gly lie Ser Ser His Gly Leu Gin Trp Tyr Gly Asp 
80 85 90 

tat gtc aac aaa gac teg tta aaa tgg ctg aga gac gac tgg ggc ate 821 
Tyr Val Asn Lys Asp Ser Leu Lys Trp Leu Arg Asp Asp Trp Gly lie 
95 100 105 

aat gtc ttc cgc gcg gee atg tat aca get gaa ggc ggc tat att gac 869 
Asn Val Phe Arg Ala Ala Met Tyr Thr Ala Glu Gly Gly Tyr lie Asp 
110 115 120 

aat ccg teg gtt aaa aac aaa gtg aag gaa gee gtc gaa gcg gca aaa 917 
Asn Pro Ser Val Lys Asn Lys Val Lys Glu Ala Val Glu Ala Ala Lys 
125 130 135 

gaa etc gga ate tat gtg ate att gac tgg cac ata ctg age gat ggc 965 
Glu Leu Gly lie Tyr Val lie lie Asp Trp His lie Leu Ser Asp Gly 
140 145 150 155 

aat cca aac caa aac aaa gcg aaa gca aaa gaa ttt ttt aac gaa atg 1013 
Asn Pro Asn Gin Asn Lys Ala Lys Ala Lys Glu Phe Phe Asn Glu Met 
160 165 170 

tea aga ctt tat ggc aag acg cca aac gtc att ttt gaa att gec aac 1061 
Ser Arg Leu Tyr Gly Lys Thr Pro Asn Val lie Phe Glu lie Ala Asn 
175 180 185 

gag ccg aac ggc gat gtc aac tgg aat cgc gac att aaa cct tac gec 1109 
Glu Pro Asn Gly Asp Val Asn Trp Asn Arg Asp lie Lys Pro Tyr Ala 
190 195 200 

gaa gaa ate ctg tec gtg att cgc aaa aac tct ccg aaa aat att gtg 1157 
Glu Glu lie Leu Ser Val lie Arg Lys Asn Ser Pro Lys Asn lie Val 
205 210 215 

att gtc gga aca ggc acc tgg age cag gat gtc aat gat gcg gcg gac 12 05 

lie Val Gly Thr Gly Thr Trp Ser Gin Asp Val Asn Asp Ala Ala Asp 
220 225 230 235 

aat cag ctg aaa gac ggc aat gtc atg tac gcg etc cat ttt tat gcg 1253 
Asn Gin Leu Lys Asp Gly Asn Val Met Tyr Ala Leu His Phe Tyr Ala 
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240 245 250 

ggc acg cac ggt cag tct ttg egg gat aaa gec gat tat gca etc age 1301 
Gly Thr His Gly Gin Ser Leu Arg Asp Lys Ala Asp Tyr Ala Leu Ser 
255 260 265 

aaa gga gcg ccg att ttc gtc aca gaa tgg gga acg age gat get tea 1349 
Lys Gly Ala Pro lie Phe Val Thr Glu Trp Gly Thr Ser Asp Ala Ser 
270 275 280 

gga aac ggc ggg gtc tac ctt gac caa tec agg gag tgg ctg aaa tat 13 97 

Gly Asn Gly Gly Val Tyr Leu Asp Gin Ser Arg Glu Trp Leu Lys Tyr 
285 290 295 

tta gac age aaa aaa ate age tgg gta aac tgg aac tta tec gac aaa 1445 
Leu Asp Ser Lys Lys lie Ser Trp Val Asn Trp Asn Leu Ser Asp Lys 
300 305 310 315 

caa gag teg tea gca get tta aac cca ggc gee tct aaa aac gga gga 1493 
Gin Glu Ser Ser Ala Ala Leu Asn Pro Gly Ala Ser Lys Asn Gly Gly 
320 325 330 

tgg teg caa tec gac ttg tec cca tea ggc aaa ttc gtc agg gat aac 1541 
Trp Ser Gin Ser Asp Leu Ser Pro Ser Gly Lys Phe Val Arg Asp Asn 
335 340 345 

ate cgc age ggg tea aac ggt teg tea gga gac tct gga teg aat teg 1589 
He Arg Ser Gly Ser Asn Gly Ser Ser Gly Asp Ser Gly Ser Asn Ser 
350 355 360 

aaa ggg tea gat caa aaa gac caa aaa aag gat cag gat aaa cca ggt 163 7 

Lys Gly Ser Asp Gin Lys Asp Gin Lys Lys Asp Gin Asp Lys Pro Gly 
365 370 375 

caa gac age ggc get gca gee aac acg ata gca gta caa tac aga gcg 1685 
Gin Asp Ser Gly Ala Ala Ala Asn Thr He Ala Val Gin Tyr Arg Ala 
380 385 390 395 

ggg gac aac aat gta aac ggc aac caa ate cgc cct cag etc aac att 1733 
Gly Asp Asn Asn Val Asn Gly Asn Gin He Arg Pro Gin Leu Asn He 
400 405 410 

aaa aac aac age aaa aaa acc gtg tct tta aat cga ate act gtc cgc 
Lys Asn Asn Ser Lys Lys Thr Val Ser Leu Asn Arg He Thr Val Arg 
415 420 425 

tac tgg tat aaa acg aat cgc aaa gga caa aat ttt gac tgc gac tat 
Tyr Trp Tyr Lys Thr Asn Arg Lys Gly Gin Asn Phe Asp Cys Asp Tyr 
430 435 440 

gee caa ate ggc tgc age aaa ate acg cac aaa ttc gtt caa tta aaa 1877 
Ala Gin He Gly Cys Ser Lys He Thr His Lys Phe Val Gin Leu Lys 
445 450 455 

aaa gcg gta aac gga gca gac acg tat ctt gaa gta gga ttt aaa aat 1925 
Lys Ala Val Asn Gly Ala Asp Thr Tyr Leu Glu Val Gly Phe Lys Asn 
460 465 470 475 
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1781 



1829 



ggt aca ttg gcg ccg ggg get gat act ggc gaa ate cag ate cgt ctt 1973 
Gly Thr Leu Ala Pro Gly Ala Asp Thr Gly Glu lie Gin lie Arg Leu 
480 485 490 

cac aat gac ggc tgg age aat tat gee caa age ggc gac tat tea ttt 2021 
His Asn Asp Gly Trp Ser Asn Tyr Ala Gin Ser Gly Asp Tyr Ser Phe 
495 500 505 

ttt aat tea aac acg ttt aaa aat acg aaa aaa ate acg ttg tat gag 2069 
Phe Asn Ser Asn Thr Phe Lys Asn Thr Lys Lys lie Thr Leu Tyr Glu 
510 515 520 

aac gga aag ctg att tgg ggc act gaa cct aaa taaeggcact ttgaeggaca 2122 
Asn Gly Lys Leu lie Trp Gly Thr Glu Pro Lys 



2182 
2242 
2302 
2362 
2422 
2482 
2542 
2602 



525 




530 








ccggatatgg 


tgtccgtttt 


cgtatatatt 


ataatggaag 


gaatgaggaa 


tatttttgta 


aacatgaaag 


gagatggatg 


tatgaatgaa 


acattgeage 


aatacatgat 


gcttgtcaag 


gaacactatg 


acacgatcaa 


tggaceggat 


tacacaggca 


aggaggaaga 


cattgaaaag 


agaaaggaac 


aaatcgagct 


ttacgccaaa 


acgcttcagc 


aaggcttttc 


aacagatgat 


gactatgatg 


aattegcaga 


tgccgtgatt 


aaatgegcat 


aeggagatet 


gacggtggaa 


gaattagaaa 


eggtttateg 


ggaattaacg 


tctccataat 


caataaaata 


agggggagga 


gaagcatgaa 


agacatgatc 


atgaagacag 


aceggcttat 


tttgcgaaaa 


atgaggcgcg 


atgaegcega 


✓ 

aaacctgctc 


gaaatctttt 


ctgacccgat 


agcaatggaa 


tattatccat 



<210> 230 
<211> 534 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 230 

Met Ala Ala Glu Lys Val Phe Ser Lys Asn Lys lie lie Gly Gly Lys 
15 10 15 



Arg Met Ser Tyr Met Lys Arg Ser lie Ser Val Phe lie Ala Cys Phe 
20 25 30 



Met Val Ala Ala Leu Gly lie Ser Gly lie lie Ala Pro Lys Ala Ala 
35 40 45 



Ala Ala Ser Lys Thr Pro Val Ala Val Asn Gly Gin Leu Thr Leu Lys 
50 55 60 
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Gly Thr Gin Leu Val Asn Gin Asn Gly Lys Ala Val Gin Leu Lys Gly 
65 70 75 80 



lie Ser Ser His Gly Leu Gin Trp Tyr Gly Asp Tyr Val Asn Lys Asp 
85 90 95 



Ser Leu Lys Trp Leu Arg Asp Asp Trp Gly He Asn Val Phe Arg Ala 
100 105 110 



Ala Met Tyr Thr Ala Glu Gly Gly Tyr He Asp Asn Pro Ser Val Lys 
115 120 125 



Asn Lys Val Lys Glu Ala Val Glu Ala Ala Lys Glu Leu Gly He Tyr 
130 135 140 



Val He He Asp Trp His He Leu Ser Asp Gly Asn Pro Asn Gin Asn 
145 150 155 160 



Lys Ala Lys Ala Lys Glu Phe Phe Asn Glu Met Ser Arg Leu Tyr Gly 
165 170 175 



Lys Thr Pro Asn Val He Phe Glu He Ala Asn Glu Pro Asn Gly Asp 
180 185 190 



Val Asn Trp Asn Arg Asp He Lys Pro Tyr Ala Glu Glu He Leu Ser 
195 200 205 



Val He Arg Lys Asn Ser Pro Lys Asn He Val He Val Gly Thr Gly 
210 215 220 



Thr Trp Ser Gin Asp Val Asn Asp Ala Ala Asp Asn Gin Leu Lys Asp 
225 230 235 240 



Gly Asn Val Met Tyr Ala Leu His Phe Tyr Ala Gly Thr His Gly Gin 
245 250 255 



Ser Leu Arg Asp Lys Ala Asp Tyr Ala Leu Ser Lys Gly Ala Pro He 
260 265 270 



Phe Val Thr Glu Trp Gly Thr Ser Asp Ala Ser Gly Asn Gly Gly Val 
275 280 285 



Tyr Leu Asp Gin Ser Arg Glu Trp Leu Lys Tyr Leu Asp Ser Lys Lys 
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290 



295 



300 



lie Ser Trp Val Asn Trp Asn Leu Ser Asp Lys Gin Glu Ser Ser Ala 
305 310 315 320 



Ala Leu Asn Pro Gly Ala Ser Lys Asn Gly Gly Trp Ser Gin Ser Asp 
325 330 335 



Leu Ser Pro Ser Gly Lys Phe Val Arg Asp Asn lie Arg Ser Gly Ser 
340 345 350 



Asn Gly Ser Ser Gly Asp Ser Gly Ser Asn Ser Lys Gly Ser Asp Gin 
355 360 365 



Lys Asp Gin Lys Lys Asp Gin Asp Lys Pro Gly Gin Asp Ser Gly Ala 
370 375 380 



Ala Ala Asn Thr lie Ala Val Gin Tyr Arg Ala Gly Asp Asn Asn Val 
385 390 395 400 



Asn Gly Asn Gin lie Arg Pro Gin Leu Asn lie Lys Asn Asn Ser Lys 
405 410 415 



Lys Thr Val Ser Leu Asn Arg lie Thr Val Arg Tyr Trp Tyr Lys Thr 
420 425 430 



Asn Arg Lys Gly Gin Asn Phe Asp Cys Asp Tyr Ala Gin lie Gly Cys 
435 440 445 



Ser Lys lie Thr His Lys Phe Val Gin Leu Lys Lys Ala Val Asn Gly 
450 455 460 



Ala Asp Thr Tyr Leu Glu Val Gly Phe Lys Asn Gly Thr Leu Ala Pro 
465 470 475 480 



Gly Ala Asp Thr Gly Glu lie Gin lie Arg Leu His Asn Asp Gly Trp 
485 490 495 



Ser Asn Tyr Ala Gin Ser Gly Asp Tyr Ser Phe Phe Asn Ser Asn Thr 
500 505 510 



Phe Lys Asn Thr Lys Lys lie Thr Leu Tyr Glu Asn Gly Lys Leu lie 
515 520 525 
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Trp Gly Thr Glu Pro Lys 
530 



<210> 231 

<211> 2437 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1937) 



<400> 231 
cagccccgag 


ctcaaaaccg 


agcacctggt ctgattccgt 


atcctttgcc 


gtcagcataa 


60 


taatcggaac 


cgtgctctct 


tctctgacct ttttgcagat 


cgtgacccca 


tccatcgacg 


120 


gcagcatgat 


atcgatgatc 


agcaaatccc aatcacctga 


tttaaaaegg 


ttatatcctt 


180 


cgagtccgtc 


atggacgaac 


tctgtttcaa atccttcttt 


tgcaaaaaac 


atctctgtca 


240 


tagtacatac 


gcttaaatta 


tcttcaatca ttaatatttt 


categtaaaa 


gtgcctccgc 


300 


tagacaaacg 


ttagattcat 


tttacatagg gcccagccat 


ttctcaattc 


cattctgaac 


360 


atttaaaggt 


ctggcaacag 


tttggtcata atttattcat 


aagtagegge 


taagatgaaa 


420 


tcaagcataa 


ggcaaaagtc 


ctgctgccgt tagatttggc 


agcaataata 


aatgaaatag 


480 


atacggagga 


atcacgcgtt 


atg aat ttt ttc aaa cga gcc ttt tgg age atg 
Met Asn Phe Phe Lys Arg Ala Phe Trp Ser Met 
15 10 
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aaa gcg aaa aaa gga aaa aca ctt tta caa ttg ttt gtt ttc acg atg 581 
Lys Ala Lys Lys Gly Lys Thr Leu Leu Gin Leu Phe Val Phe Thr Met 
15 20 25 

att tgc gtg etc gtg ctg aca gga att acg ate cag teg gca gcc gtg 629 
lie Cys Val Leu Val Leu Thr Gly lie Thr lie Gin Ser Ala Ala Val 
30 35 40 

aaa teg age gaa ctg gcg agg gaa cag etc gga ggc age gtc acg etc 677 
Lys Ser Ser Glu Leu Ala Arg Glu Gin Leu Gly Gly Ser Val Thr Leu 
45 50 55 

aaa gtt gac agg gaa aaa atg atg aaa gaa cag cag gac tea gga gac 72 5 

Lys Val Asp Arg Glu Lys Met Met Lys Glu Gin Gin Asp Ser Gly Asp 
60 65 70 75 

egg aaa agg ttt gaa teg acc ccc gtt tct etc aaa tea gcc gag aaa 773 
Arg Lys Arg Phe Glu Ser Thr Pro Val Ser Leu Lys Ser Ala Glu Lys 
80 85 90 
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ctt gcg age ctt tac cat gtc aaa age tat aac ttc ate tec tea aca 821 
Leu Ala Ser Leu Tyr His Val Lys Ser Tyr Asn Phe lie Ser Ser Thr 
95 100 105 

tct get tta gcg gac aac ttc gat ccg ate gaa age ggt gac gag gat 869 
Ser Ala Leu Ala Asp Asn Phe Asp Pro lie Glu Ser Gly Asp Glu Asp 
110 115 120 

tea acg gac tea aac age gat cag ccg gee gga teg ggc ggc aat gaa 917 
Ser Thr Asp Ser Asn Ser Asp Gin Pro Ala Gly Ser Gly Gly Asn Glu 
125 130 135 

cag ggc ggc egg caa atg atg cag get gac gta tea ate gaa ggt gtg 965 
Gin Gly Gly Arg Gin Met Met Gin Ala Asp Val Ser He Glu Gly Val 
140 145 150 155 

aca age aca gee etc gtc gac gaa ttt gee gac ggg acg tec aag ate 1013 
Thr Ser Thr Ala Leu Val Asp Glu Phe Ala Asp Gly Thr Ser Lys He 
160 165 170 

acg gaa ggc cgt get tta aca aag gat gat gtg aat gaa aaa gtc gee 1061 
Thr Glu Gly Arg Ala Leu Thr Lys Asp Asp Val Asn Glu Lys Val Ala 
175 180 185 

gtg att gaa gaa acg ctt gee gaa gaa aac gag ctg aag gtc ggc gat 1109 
Val He Glu Glu Thr Leu Ala Glu Glu Asn Glu Leu Lys Val Gly Asp 
190 195 200 

acg ate aaa gtc aaa gcg age age gat gaa gat gca acg ate aat tta 1157 
Thr He Lys Val Lys Ala Ser Ser Asp Glu Asp Ala Thr He Asn Leu 
205 210 215 

aaa ate gtc gga ate tat aaa acg act tea tec gga gac aat caa gcg 1205 
Lys He Val Gly He Tyr Lys Thr Thr Ser Ser Gly Asp Asn Gin Ala 
220 225 230 235 

caa aac ttc gee ttt tta aac cct tat aac aaa ate tat aca cca tat 1253 
Gin Asn Phe Ala Phe Leu Asn Pro Tyr Asn Lys He Tyr Thr Pro Tyr 
240 245 250 

acg gcg gca teg gee tta aaa ggc gac gat tat caa aac gcg ata gat 13 01 

Thr Ala Ala Ser Ala Leu Lys Gly Asp Asp Tyr Gin Asn Ala He Asp 
255 260 265 

gaa gcg gtc tac aat atg gac gac gee tec aac ate gac get ttc att 1349 
Glu Ala Val Tyr Asn Met Asp Asp Ala Ser Asn He Asp Ala Phe He 
270 275 280 

gcg get gee aag aaa aca ggc att gat ttg gat aca ttc aca ttg gac 13 97 

Ala Ala Ala Lys Lys Thr Gly lie Asp Leu Asp Thr Phe Thr Leu Asp 
2 85 2 90 2 95 

gee aat gac cag ttg tac cag cag atg gtc ggc ccg att gaa aat gtc 1445 
Ala Asn Asp Gin Leu Tyr Gin Gin Met Val Gly Pro He Glu Asn Val 
300 305 310 315 

gee tec ttc teg aaa aat gtc gtc tat ctt gtc acg gtc gee ggg gcg 1493 
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Ala Ser Phe Ser Lys Asn Val Val Tyr Leu Val Thr Val Ala Gly Ala 
320 325 330 

gtg att etc gga ctg ate gtc atg atg tea ate agg gag aga aaa tac 1541 
Val lie' Leu Gly Leu lie Val Met Met Ser lie Arg Glu Arg Lys Tyr 
335 340 345 

gaa atg ggt gtt ctg atg gcg ate ggc gaa aaa cgc egg aaa etc ate 1589 
Glu Met Gly Val Leu Met Ala lie Gly Glu Lys Arg Arg Lys Leu lie 
350 355 360 

gga cag ttt tta ace gaa ate tta atg ate gca gtg ctt gee ate ggg 1637 
Gly Gin Phe Leu Thr Glu lie Leu Met lie Ala Val Leu Ala lie Gly 
365 370 375 

ate tea gca tta ace ggc age ctg att gca aag caa ate ggg aac cag 1685 
He Ser Ala Leu Thr Gly Ser Leu He Ala Lys Gin He Gly Asn Gin 
380 385 390 395 

etc ttg age cag caa ate gaa caa acg tea get age cag tct gca ggc 1733 
Leu Leu Ser Gin Gin He Glu Gin Thr Ser Ala Ser Gin Ser Ala Gly 
400 405 410 

gga atg atg ggc cca ggc ggc gga ggc ttc ttc gga caa agt act get 17 81 

Gly Met Met Gly Pro Gly Gly Gly Gly Phe Phe Gly Gin Ser Thr Ala 
415 420 425 

caa gtc tea gee att gat cag etc gac att caa gta tec ttc ggg aac 182 9 

Gin Val Ser Ala He Asp Gin Leu Asp He Gin Val Ser Phe Gly Asn 
430 435 440 

tta atg gca ctt ggc gga ate ggc ctt tta att gcg atg ttc gcg aca 1877 
Leu Met Ala Leu Gly Gly He Gly Leu Leu He Ala Met Phe Ala Thr 
445 450 455 

etc ctt ccg tec ata tct gtt tta agg etc cat ccg aaa acg att tta 1925 
Leu Leu Pro Ser He Ser Val Leu Arg Leu His Pro Lys Thr He Leu 
460 465 470 475 

aca aaa caa gaa tagaaagaag tgaagattat gggcagtatt ttagaatttc 1977 
Thr Lys Gin Glu 

agaatgtegg ctattggtat aaaaatcagg atcagcctct attcgaggat atcagcattc 2 03 7 

aattcageca aggactctta tatacgattg tegggactte cggttccggc aaaaccacct 2097 

ttttatcgtt ggcgggcgga cttgacgcgc caaaagaggg gaacatcctc tacaaaggag 2157 

aaaacatttc aaaaatcgga ctgaccagct tccgcaatca atatgtatcg ategttttte 2217 

agtcctataa cctgctgccg tatatgaegg ctctccaaaa tatcaegteg gccatggaaa 2277 

tcaccggatc tcaggtcaaa aacaaggaac aatacgcttt ggagatgetc gaaaaggtcg 2 337 

geateggega aaagcaggee agacagaaag tattgacatt aageggegge cagcagcagc 2 3 97 
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gtgtctccat catcagagcg ttctgctgtg acacggattt 2437 



<210> 232 
<211> 479 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 232 

Met Asn Phe Phe Lys Arg Ala Phe Trp Ser Met Lys Ala Lys Lys Gly 
15 10 15 



Lys Thr Leu Leu Gin Leu Phe Val Phe Thr Met He Cys Val Leu Val 
20 25 30 



Leu Thr Gly He Thr He Gin Ser Ala Ala Val Lys Ser Ser Glu Leu 
35 40 45 



Ala Arg Glu Gin Leu Gly Gly Ser Val Thr Leu Lys Val Asp Arg Glu 
50 55 60 



Lys Met Met Lys Glu Gin Gin Asp Ser Gly Asp Arg Lys Arg Phe Glu 
65 70 75 80 



Ser Thr Pro Val Ser Leu Lys Ser Ala Glu Lys Leu Ala Ser Leu Tyr 
85 90 95 



His Val Lys Ser Tyr Asn Phe He Ser Ser Thr Ser Ala Leu Ala Asp 
100 105 110 



Asn Phe Asp Pro He Glu Ser Gly Asp Glu Asp Ser Thr Asp Ser Asn 
115 120 125 



Ser Asp Gin Pro Ala Gly Ser Gly Gly Asn Glu Gin Gly Gly Arg Gin 
130 135 140 



Met Met Gin Ala Asp Val Ser He Glu Gly Val Thr Ser Thr Ala Leu 
145 150 155 160 



Val Asp Glu Phe Ala Asp Gly Thr Ser Lys He Thr Glu Gly Arg Ala 
165 170 175 



Leu Thr Lys Asp Asp Val Asn Glu Lys Val Ala Val He Glu Glu Thr 
180 185 190 
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Leu Ala Glu Glu Asn Glu Leu Lys Val Gly Asp Thr lie Lys Val Lys 
195 200 205 



Ala Ser Ser Asp Glu Asp Ala Thr He Asn Leu Lys He Val Gly He 
210 215 220 



Tyr Lys Thr Thr Ser Ser Gly Asp Asn Gin Ala Gin Asn Phe Ala Phe 
225 230 235 240 



Leu Asn Pro Tyr Asn Lys He Tyr Thr Pro Tyr Thr Ala Ala Ser Ala 
245 250 255 



Leu Lys Gly Asp Asp Tyr Gin Asn Ala He Asp Glu Ala Val Tyr Asn 
260 265 270 



Met Asp Asp Ala Ser Asn He Asp Ala Phe He Ala Ala Ala Lys Lys 
275 280 285 



Thr Gly He Asp Leu Asp Thr Phe Thr Leu Asp Ala Asn Asp Gin Leu 
290 295 300 



Tyr Gin Gin Met Val Gly Pro He Glu Asn Val Ala Ser Phe Ser Lys 
305 310 315 320 



Asn Val Val Tyr Leu Val Thr Val Ala Gly Ala Val He Leu Gly Leu 
325 330 335 



He Val Met Met Ser He Arg Glu Arg Lys Tyr Glu Met Gly Val Leu 
340 345 350 



Met Ala He Gly Glu Lys Arg Arg Lys Leu He Gly Gin Phe Leu Thr 
355 360 365 



Glu He Leu Met He Ala Val Leu Ala He Gly He Ser Ala Leu Thr 
370 375 380 



Gly Ser Leu He Ala Lys Gin He Gly Asn Gin Leu Leu Ser Gin Gin 
385 390 395 400 



He Glu Gin Thr Ser Ala Ser Gin Ser Ala Gly Gly Met Met Gly Pro 
405 410 415 
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Gly Gly Gly Gly Phe Phe Gly Gin Ser Thr Ala Gin Val Ser Ala He 
420 425 430 



Asp Gin Leu Asp He Gin Val Ser Phe Gly Asn Leu Met Ala Leu Gly 
435 440 445 



Gly He Gly Leu Leu He Ala Met Phe Ala Thr Leu Leu Pro Ser He 
450 455 460 



Ser Val Leu Arg Leu His Pro Lys Thr He Leu Thr Lys Gin Glu 
465 470 475 



<210> 233 

<211> 1789 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1289) 

<400> 233 

tgatcttatt tttggcaact gttgccgtcg cctacatttc cgagcacctc gtccatacgt 60 

ttgatacggt ggccgaacaa ttcggctggt cggagctttt catcggggtc atcattgtcg 120 

cgatcgtcgg aaacgcggca gagcatgctt ccgccgtcat tatggcctat aaggacaaaa 180 

tggatgtcgc ggttgaaatt gcgatcggat caacgcttca gatcgcgatg tttgtcgccc 240 

ctgttcttgt catcagctct ttgttttttc caacgagcat gccgctcgtc tttaccttgc 300 

cggagctggt cgccatggct tccgccgtcc ttttgatgat catcatttcc aacgacgggg 360 

acacgaactg gtttgaaggc gcgacattgc tggccgctta tatcatcatg ggaatcggtt 420 

ttttccttct ttaaaaaaat cgggataaac agagagcatc cggaaaacaa taaggaaaaa 480 

gaaacagaaa gagtgatagt atg aaa aag ctt ttg tgt ttt acg ctg act gcg 53 3 

Met Lys Lys Leu Leu Cys Phe Thr Leu Thr Ala 
15 10 

ttt tta tec ttt agt ttt ttc get gta cag gaa get gac gca gec aag 581 
Phe Leu Ser Phe Ser Phe Phe Ala Val Gin Glu Ala Asp Ala Ala Lys 
15 20 25 

ccg ate aag att cca age tct gtc acg aat att tec aaa gag aac aca 62 9 

Pro lie Lys He Pro Ser Ser Val Thr Asn He Ser Lys Glu Asn Thr 
30 35 40 

tac cct aac gee tct cag gat cag ccg agg ctg cag ccg age gaa tta 677 
Tyr Pro Asn Ala Ser Gin Asp Gin Pro Arg Leu Gin Pro Ser Glu Leu 
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45 50 55 

gcc gaa gag ctg ctg aaa aca acc gat att gcg att gaa aat ccg cat 725 
Ala Glu Glu Leu Leu Lys Thr Thr Asp lie Ala lie Glu Asn Pro His 
60 65 70 75 

ctg att aaa atg ctg aat gag tea age att tec ggc aca ccg ctg gca 773 
Leu lie Lys Met Leu Asn Glu Ser Ser lie Ser Gly Thr Pro Leu Ala 
80 85 90 

ate ggc tat egg gcg acg att tat ttg ggc aga tgg gcg eta ggt tac 821 
lie Gly Tyr Arg Ala Thr lie Tyr Leu Gly Arg Trp Ala Leu Gly Tyr 
95 100 105 

acc teg aat gaa acc gtt gcg aac tgg gaa tac cgc aaa ate aac aca 869 
Thr Ser Asn Glu Thr Val Ala Asn Trp Glu Tyr Arg Lys lie Asn Thr 
110 115 120 

aac cgc ttt gac aac egg ggc ggg aaa gca cct gca gaa etc acg tat 917 
Asn Arg Phe Asp Asn Arg Gly Gly Lys Ala Pro Ala Glu Leu Thr Tyr 
125 130 135 

tec cag gaa cag acg age aaa ate aaa ggc ggc tta aca gcg aaa gtt 965 
Ser Gin Glu Gin Thr Ser Lys He Lys Gly Gly Leu Thr Ala Lys Val 
140 145 150 155 

cca aag gcg gaa gat gtc aaa aat atg atg atg etc aaa gcc atg gaa 1013 
Pro Lys Ala Glu Asp Val Lys Asn Met Met Met Leu Lys Ala Met Glu 
160 165 170 

aaa aca aag ctg ccg etc gcc ttt gaa aca gtg gtc ggc tec ggt aca 1061 
Lys Thr Lys Leu Pro Leu Ala Phe Glu Thr Val Val Gly Ser Gly Thr 
175 180 185 

aaa cgc gat cag att tat aaa gtg cag ccg aaa aaa ctg gga aat tta 110 9 

Lys Arg Asp Gin He Tyr Lys Val Gin Pro Lys Lys Leu Gly Asn Leu 
190 195 200 

cac gcc tat gca cct gcc gtc aat gaa aaa gga aaa gtc acc tac ggc 1157 
His Ala Tyr Ala Pro Ala Val Asn Glu Lys Gly Lys Val Thr Tyr Gly 
205 210 215 

gaa gtg tac ate gta tta aaa ggc aac aaa aga aag eta gtc gtc aaa 1205 
Glu Val Tyr He Val Leu Lys Gly Asn Lys Arg Lys Leu Val Val Lys 
220 225 230 235 

aat ate acc teg caa gga ate ggc get tgg att cct gta cag gat cac 1253 
Asn He Thr Ser Gin Gly He Gly Ala Trp He Pro Val Gin Asp His 
240 245 250 

ctg aca ttc ggc ttt cag etc age cat cag ccg aaa taaaaaagca 12 99 

Leu Thr Phe Gly Phe Gin Leu Ser His Gin Pro Lys 
255 260 

agectttgeg gettgetttt ttcatactct tgctgttctg gaagtaaaat caacatcttg 1359 

ataatagctg tttttgacga geacattegg tccgaggcac cggacgtgcg ggcagtggca 1419 
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gttgagttct 


ttggcaagct 


ctgtttttct 


ccacttcgcg 


taggcgcttg 


gcaggctgtc 


1479 


tgtctgaatg 


ttgccgagcg 


gcggagtatc 


tccgaaatcg gtcacgatga 


tattgccgtc 


1539 


aaaaatattg 


acgttcaggc 


gcgatctgcc 


gtcagggtcg 


tttctgacgg 


tgacgttttt 


1599 


cgcttcgcgc 


agccgctgta 


agagggcgtg 


atcttcagga 


tcagggctgc 


acgcgtaaaa 


1659 


cggcagagtg 


ccgaacagca 


tccacgtatt 


ttcgtcgcga 


atgtcaagaa 


ggcggtggat 


1719 


cgcttttctc 


atgtctttta 


agcttaaaga 


ttcaagtgcg 


cttgcaaagt 


cgctcggata 


1779 


catcggatgg 
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<210> 234 

<211> 263 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 234 

Met Lys Lys Leu Leu Cys Phe Thr Leu Thr Ala Phe Leu Ser Phe Ser 
1 5 10 15 



Phe Phe Ala Val Gin Glu Ala Asp Ala Ala Lys Pro lie Lys lie Pro 
20 25 30 



Ser Ser Val Thr Asn lie Ser Lys Glu Asn Thr Tyr Pro Asn Ala Ser 
35 40 45 



Gin Asp Gin Pro Arg Leu Gin Pro Ser Glu Leu Ala Glu Glu Leu Leu 
50 55 60 



Lys Thr Thr Asp lie Ala lie Glu Asn Pro His Leu lie Lys Met Leu 
65 70 75 80 



Asn Glu Ser Ser lie Ser Gly Thr Pro Leu Ala lie Gly Tyr Arg Ala 
85 90 95 



Thr lie Tyr Leu Gly Arg Trp Ala Leu Gly Tyr Thr Ser Asn Glu Thr 
100 105 110 



Val Ala Asn Trp Glu Tyr Arg Lys lie Asn Thr Asn Arg Phe Asp Asn 
115 120 125 



Arg Gly Gly Lys Ala Pro Ala Glu Leu Thr Tyr Ser Gin Glu Gin Thr 
130 135 140 
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• 



Ser Lys He Lys Gly Gly Leu Thr Ala Lys Val Pro Lys Ala Glu Asp 
145 150 155 160 



Val Lys Asn Met Met Met Leu Lys Ala Met Glu Lys Thr Lys Leu Pro 
165 170 175 



Leu Ala Phe Glu Thr Val Val Gly Ser Gly Thr Lys Arg Asp Gin He 
180 185 190 



Tyr Lys Val Gin Pro Lys Lys Leu Gly Asn Leu His Ala Tyr Ala Pro 
195 200 205 



Ala Val Asn Glu Lys Gly Lys Val Thr Tyr Gly Glu Val Tyr He Val 
210 215 220 



Leu Lys Gly Asn Lys Arg Lys Leu Val Val Lys Asn He Thr Ser Gin 
225 230 235 240 



Gly lie Gly Ala Trp He Pro Val Gin Asp His Leu Thr Phe Gly Phe 
245 250 255 



Gin Leu Ser His Gin Pro Lys 
260 



<210> 235 

<211> 2866 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (2366) 

<400> 235 

ttccgcgtcc gtgcggattt attttcgatc atgatcagct atgccacact ggtggccggg 60 

ctcatctatc tcgtggtttt catttatatt tttccgcttt acgttcatgt tcagctgccg 120 

tttgtccgct atttttcaca ggctgcgctg atcggtctcg ttcgcccttt gacgacggcc 180 

ggaatggctg ctgctggttg cttggtcgtg tatgtgctgt tgacggttcc gggtctgatc 240 

ccattttatg gtgtcagttt gtttgctctt gtatcgatgt ttatcgcaca tcgctgtttt 300 

ttgcgtctgg aaggctagct gaactgtgca aaaatgagaa aatcgggcaa aaaaatatca 3 60 



452 



attggaaagg ctgaaccgct taagaccgga cttgaacaca tcttttccct tcggcaaaaa 420 

agtgcaattg aataaaaatg gaagccgtaa tagaatccct tttgagtaag cgtttacaaa 480 

aatggtgaag ggagaagatg atg aaa aaa gga aag aaa agg tgg aag aac ctg 533 

Met Lys Lys Gly Lys Lys Arg Trp Lys Asn Leu 
1.5 10 

ttg gcc gcg tea tct ctt tta tta ate acg eta gtg ace ggc ttc teg 581 
Leu Ala Ala Ser Ser Leu Leu Leu lie Thr Leu Val Thr Gly Phe Ser 
15 20 25 

gag caa get gag gca gac ggg egg acg get gcg cag gca agg caa atg 62 9 

Glu Gin Ala Glu Ala Asp Gly Arg Thr Ala Ala Gin Ala Arg Gin Met 
30 35 40 

gaa teg ctt aac agg ggg ctt gtc get gtt aaa acg ggg aac ggt gtc 677 
Glu Ser Leu Asn Arg Gly Leu Val Ala Val Lys Thr Gly Asn Gly Val 
45 50 55 

ttt gtc age tgg egg ctt ctg gga ace gag ccg tct tct gtt tea ttt 725 
Phe Val Ser Trp Arg Leu Leu Gly Thr Glu Pro Ser Ser Val Ser Phe 
60 65 70 75 

aat gtg tat cga aac gga aag aag ctg aac ggt tct ccg att aca teg 773 
Asn Val Tyr Arg Asn Gly Lys Lys Leu Asn Gly Ser Pro lie Thr Ser 
80 85 90 

age aca aac tat cag gat gca ggc ggg gat ttg aac gcc gtt tac cag 821 
Ser Thr Asn Tyr Gin Asp Ala Gly Gly Asp Leu Asn Ala Val Tyr Gin 
95 100 105 

gtg cgc gcc gtt ttg aac ggc agg gag cag get cct tct gaa tec gtc 869 
Val Arg Ala Val Leu Asn Gly Arg Glu Gin Ala Pro Ser Glu Ser Val 
110 115 120 

ggc gta ttg aat aaa caa tat aaa tct gtt ccg ctg caa aaa ccg gcc 917 
Gly Val Leu Asn Lys Gin Tyr Lys Ser Val Pro Leu Gin Lys Pro Ala 
125 130 135 

gga gga aaa acg cet gat ggg gtg tea tac aca tac age gcc aat gat 965 
Gly Gly Lys Thr Pro Asp Gly Val Ser Tyr Thr Tyr Ser Ala Asn Asp 
140 145 150 155 

gcg age gta ggc gac ctt gat gga gac ggc caa tat gaa ate att etc 1013 
Ala Ser Val Gly Asp Leu Asp Gly Asp Gly Gin Tyr Glu lie lie Leu 
160 165 170 

aag tgg gat cct tec aat tea aag gat aat tea cag gac gga tac acg 1061 
Lys Trp Asp Pro Ser Asn Ser Lys Asp Asn Ser Gin Asp Gly Tyr Thr 
175 180 185 

gga gat gtg ctg att gac gca tac aag ctt gac ggc ace atg atg tgg 1109 
Gly Asp Val Leu lie Asp Ala Tyr Lys Leu Asp Gly Thr Met Met Trp 
190 195 200 

aga ate aac ctt ggc aaa aat att cgc gcc ggc gcc cat tat acg cag 1157 
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Arg lie Asn Leu Gly Lys Asn lie Arg Ala Gly Ala His Tyr Thr Gin 
205 210 215 

ttt etc gtc tat gac ttt gac ggc gat gga aaa gcg gaa ate gec atg 1205 
Phe Leu Val Tyr Asp Phe Asp Gly Asp Gly Lys Ala Glu lie Ala Met 
220 225 230 235 

aag acg gca gac ggg acg aag gac ggc aaa ggg aag gtg ate ggc aat 12 53 

Lys Thr Ala Asp Gly Thr Lys Asp Gly Lys Gly Lys Val lie Gly Asn 
240 245 250 

gca aac gee gat tac cgc aat gec caa ggc cga att ttg tea ggg cct 1301 
Ala Asn Ala Asp Tyr Arg Asn Ala Gin Gly Arg lie Leu Ser Gly Pro 
255 260 265 

gag tat ttg acg gtt ttt aaa ggc gat aca ggc get gag ctt aca acg 1349 
Glu Tyr Leu Thr Val Phe Lys Gly Asp Thr Gly Ala Glu Leu Thr Thr 
270 275 280 

gtc aac tac gaa cct gec egg gga aat gta gee gat tgg gga gac age 13 97 

Val Asn Tyr Glu Pro Ala Arg Gly Asn Val Ala Asp Trp Gly Asp Ser 
285 290 295 

tac ggc aac agg gtt gac cgc ttt ctg gec ggt gtc gca tac ctt gac 1445 
Tyr Gly Asn Arg Val Asp Arg Phe Leu Ala Gly Val Ala Tyr Leu Asp 
300 305 310 315 

ggg gag egg ccg agt ttt gtc atg gca cgc ggt tat tac acg aga aca 14 93 

Gly Glu Arg Pro Ser Phe Val Met Ala Arg Gly Tyr Tyr Thr Arg Thr 
320 325 330 

gtg eta gtc get tac aac ttc aga ggc gga aag ctg acc aag ctg tgg 1541 
Val Leu Val Ala Tyr Asn Phe Arg Gly Gly Lys Leu Thr Lys Leu Trp 
335 340 345 

acg ttc gat teg gat get ccc gga aat ggc gec tat gee ggt caa ggc 1589 
Thr Phe Asp Ser Asp Ala Pro Gly Asn Gly Ala Tyr Ala Gly Gin Gly 
350 355 360 

aac cac agt ttg age gtc gec gac gtt gac gga gat gga aag gac gag 1637 
Asn His Ser Leu Ser Val Ala Asp Val Asp Gly Asp Gly Lys Asp Glu 
365 370 375 

ate ata tac gga gcg atg get gtc gat cat gac gga aaa ggc etc tac 1685 
He He Tyr Gly Ala Met Ala Val Asp His Asp Gly Lys Gly Leu Tyr 
380 385 390 395 

tea acc ggc tgg gga cat ggg gat gec atg cat aca ggg aac ctg gac 1733 
Ser Thr Gly Trp Gly His Gly Asp Ala Met His Thr Gly Asn Leu Asp 
400 405 410 

ccg tea agg cct gga ctg gaa gtc ttc caa gtc cat gaa aac age aat 1781 
Pro Ser Arg Pro Gly Leu Glu Val Phe Gin Val His Glu Asn Ser Asn 
415 420 425 

tct cct tat ggc ttg tec ttc cgc gat gcg aaa aca gga aag ate ate 1829 
Ser Pro Tyr Gly Leu Ser Phe Arg Asp Ala Lys Thr Gly Lys He He 
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430 435 440 

tgg gga gtt cac gca ggt aaa gat gtc gga cgc gga atg gcc get gat 1877 
Trp Gly Val His Ala Gly Lys Asp Val Gly Arg Gly Met Ala Ala Asp 
445 450 455 

ate gat ccg cgc tac gaa gga gcg gaa gta tgg gcg aac ggc agt ctt 1925 
lie Asp Pro Arg Tyr Glu Gly Ala Glu Val Trp Ala Asn Gly Ser Leu 
460 465 470 475 

tat acg gca aaa ggc gta aaa ate gga aac aca ttg cct tea tea acg 1973 
Tyr Thr Ala Lys Gly Val Lys lie Gly Asn Thr Leu Pro Ser Ser Thr 
480 485 490 

aac ttc ggc ate tgg tgg gac ggc gat etc caa aga gag ctt ctg gac 2 021 

Asn Phe Gly lie Trp Trp Asp Gly Asp Leu Gin Arg Glu Leu Leu Asp 
495 500 505 

age aac aga att gat aaa tgg gat tat caa aat teg cga ace gtc aac 2069 
Ser Asn Arg lie Asp Lys Trp Asp Tyr Gin Asn Ser Arg Thr Val Asn 
510 515 520 

ttg ctg aca gcg tec gga get teg gca aat aac gga aca aaa gcg acg 2117 
Leu Leu Thr Ala Ser Gly Ala Ser Ala Asn Asn Gly Thr Lys Ala Thr 
525 530 535 

ccg tec ctg cag gcg gac att etc gga gac tgg cgc gaa gaa gtg gtc 2165 
Pro Ser Leu Gin Ala Asp lie Leu Gly Asp Trp Arg Glu Glu Val Val 
540 545 550 555 

tgg cga gcg gag gac age age gaa ctg cgc ate tac acg acg aca gac 2213 
Trp Arg Ala Glu Asp Ser Ser Glu Leu Arg lie Tyr Thr Thr Thr Asp 
560 565 570 

gtg acg gag cac cgc atg tat acg ctg atg cat gat gca gtc tat cgc 2261 
Val Thr Glu His Arg Met Tyr Thr Leu Met His Asp Ala Val Tyr Arg 
575 580 585 

etc ggt ate gcc tgg cag aat gtc ggc tac aac cag cct ccg cac ace 2309 
Leu Gly lie Ala Trp Gin Asn Val Gly Tyr Asn Gin Pro Pro His Thr 
590 595 600 

ggc ttt tat tta ggc gaa ggc atg cag aca ccg gag aag ccg aac att 2357 
Gly Phe Tyr Leu Gly Glu Gly Met Gin Thr Pro Glu Lys Pro Asn lie 
605 610 615 

tat aca cgc tgatgataaa ggggagctgc ataatgaagc gatatgttcg 2406 

Tyr Thr Arg 

620 

ctgcttatgg gtcatccccc tccttttctt tttcatcatg ggaatggggg acctgcgcag 2466 

ccgaaagccg ctgccgcgca tcacagtcag gatctttttc tgttcgattt tggaaaaggt 2526 

cccgctgaga aggattatgt gaaagtgaac gagtcctccg tgtatcaaaa tggtgctggc 2586 

tacggatttt ctcaggcagg aagcgctgtg tgcaaaaaga cgcaaaaaaa agaagegetc 2646 



455 



aaaaaagact 


attgtatcgt 


gaaccggacg gcttttctgg 


cagatctctc 


ccccggcaaa 


2706 


taccgcgtga 


ccgtttttgc 


atcatccagc ggtgaattga 


agctttatgc 


cgaaggagaa 


2766 


aaaatgggga 


cgatcccggc 


cggagcaaag ggaagctcag ccgaaaaagc 


gttcaccgtt 


2826 


tcggtggaag 


acgggcgcct 


cgatctggag tgaaggggcc 






2866 



<210> 236 

<211> 622 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 236 

Met Lys Lys Gly Lys Lys Arg Trp Lys Asn Leu Leu Ala Ala Ser Ser 
1 5 10 15 



Leu Leu Leu lie Thr Leu Val Thr Gly Phe Ser Glu Gin Ala Glu Ala 
20 25 30 



Asp Gly Arg Thr Ala Ala Gin Ala Arg Gin Met Glu Ser Leu Asn Arg 
35 40 45 



Gly Leu Val Ala Val Lys Thr Gly Asn Gly Val Phe Val Ser Trp Arg 
50 55 60 



Leu Leu Gly Thr Glu Pro Ser Ser Val Ser Phe Asn Val Tyr Arg Asn 
65 70 75 80 



Gly Lys Lys Leu Asn Gly Ser Pro lie Thr Ser Ser Thr Asn Tyr Gin 
85 90 95 



Asp Ala Gly Gly Asp Leu Asn Ala Val Tyr Gin Val Arg Ala Val Leu 
100 105 110 



Asn Gly Arg Glu Gin Ala Pro Ser Glu Ser Val Gly Val Leu Asn Lys 
115 120 125 



Gin Tyr Lys Ser Val Pro Leu Gin Lys Pro Ala Gly Gly Lys Thr Pro 
130 135 140 



Asp Gly Val Ser Tyr Thr Tyr Ser Ala Asn Asp Ala Ser Val Gly Asp 
145 150 155 160 
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Leu Asp Gly Asp Gly Gin Tyr Glu lie lie Leu Lys Trp Asp Pro Ser 
165 170 175 



Asn Ser Lys Asp Asn Ser Gin Asp Gly Tyr Thr Gly Asp Val Leu lie 
180 185 190 



Asp Ala Tyr Lys Leu Asp Gly Thr Met Met Trp Arg lie Asn Leu Gly 
195 200 205 



Lys Asn lie Arg Ala Gly Ala His Tyr Thr Gin Phe Leu Val Tyr Asp 
210 215 220 



Phe Asp Gly Asp Gly Lys Ala Glu lie Ala Met Lys Thr Ala Asp Gly 
225 230 235 240 



Thr Lys Asp Gly Lys Gly Lys Val lie Gly Asn Ala Asn Ala Asp Tyr 
245 250 255 



Arg Asn Ala Gin Gly Arg lie Leu Ser Gly Pro Glu Tyr Leu Thr Val 
260 265 270 



Phe Lys Gly Asp Thr Gly Ala Glu Leu Thr Thr Val Asn Tyr Glu Pro 
275 280 285 



Ala Arg Gly Asn Val Ala Asp Trp Gly Asp Ser Tyr Gly Asn Arg Val 
290 295 300 



Asp Arg Phe Leu Ala Gly Val Ala Tyr Leu Asp Gly Glu Arg Pro Ser 
305 310 315 320 



Phe Val Met Ala Arg Gly Tyr Tyr Thr Arg Thr Val Leu Val Ala Tyr 
325 330 335 



Asn Phe Arg Gly Gly Lys Leu Thr Lys Leu Trp Thr Phe Asp Ser Asp 
340 345 350 



Ala Pro Gly Asn Gly Ala Tyr Ala Gly Gin Gly Asn His Ser Leu Ser 
355 360 365 



Val Ala Asp Val Asp Gly Asp Gly Lys Asp Glu He He Tyr Gly Ala 
370 375 380 



Met Ala Val Asp His Asp Gly Lys Gly Leu Tyr Ser Thr Gly Trp Gly 
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385 390 395 400 



His Gly Asp Ala Met His Thr Gly Asn Leu Asp Pro Ser Arg Pro Gly 
405 410 415 



Leu Glu Val Phe Gin Val His Glu Asn Ser Asn Ser Pro Tyr Gly Leu 
420 425 430 



Ser Phe Arg Asp Ala Lys Thr Gly Lys lie lie Trp Gly Val His Ala 
435 440 445 



Gly Lys Asp Val Gly Arg Gly Met Ala Ala Asp lie Asp Pro Arg Tyr 
450 455 460 



Glu Gly Ala Glu Val Trp Ala Asn Gly Ser Leu Tyr Thr Ala Lys Gly 
465 470 475 480 



Val Lys lie Gly Asn Thr Leu Pro Ser Ser Thr Asn Phe Gly lie Trp 
485 490 495 



Trp Asp Gly Asp Leu Gin Arg Glu Leu Leu Asp Ser Asn Arg lie Asp 
500 505 510 



Lys Trp Asp Tyr Gin Asn Ser Arg Thr Val Asn Leu Leu Thr Ala Ser 
515 520 525 



Gly Ala Ser Ala Asn Asn Gly Thr Lys Ala Thr Pro Ser Leu Gin Ala 
530 535 540 



Asp lie Leu Gly Asp Trp Arg Glu Glu Val Val Trp Arg Ala Glu Asp 
545 550 555 560 



Ser Ser Glu Leu Arg lie Tyr Thr Thr Thr Asp Val Thr Glu His Arg 
565 570 575 



Met Tyr Thr Leu Met His Asp Ala Val Tyr Arg Leu Gly lie Ala Trp 
580 585 590 



Gin Asn Val Gly Tyr Asn Gin Pro Pro His Thr Gly Phe Tyr Leu Gly 
595 600 605 



Glu Gly Met Gin Thr Pro Glu Lys Pro Asn lie Tyr Thr Arg 
610 615 620 
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<210> 237 

<211> 2188 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1688) 



<400> 237 

gacgatttcc tgaaaaaacg taaacgccgg gtagacgccg ccaagcggaa tgccttgatc 60 

aggaacgagc cctttcaaaa taaaatcgat cgctccgaac tgaacgagaa taaagccgta 12 0 

aaaaaacatg acatggatga tgccgctttt tttatcttta agcagtttct tttggccgaa 180 

cacgttctcc catatctttt gaaggcgctc cttcgtccgc ttatcaaaat cctctttttg 240 

tccgagcctg atgtaactga ttctcgttct gatcaaatag acgaacagat aaacggcgta 300 

aacggttaca cctaaaaacg caatgaaatt caacgacagc aagacattca tcagctgctc 360 

cccctttcat ttccccaacc ttaaatcccc ttgaactacc tttatcttaa ataatgaatg 420 

agtgttcagt caatatattt tcataaatgc aggaaaatag ggggacacta ttctttacac 480 

gaaaaaaggg agtgtcttca ttg gtg ccg ctt atg att atg gta tgt ttt etc 533 

Leu Val Pro Leu Met He Met Val Cys Phe Leu 
15 10 

ate ctg ctt ctt gcg etc gat ttc cat ttt ggc cgc aaa gec ttt gag 581 
He Leu Leu Leu Ala Leu Asp Phe His Phe Gly Arg Lys Ala Phe Glu 
15 20 25 

aag aaa gec tac gag ccc gtt ttt tea gag aag aaa age gat att gaa 629 
Lys Lys Ala Tyr Glu Pro Val Phe Ser Glu Lys Lys Ser Asp He Glu 
30 35 40 

ctg att cat aat gga gaa gac ttg tgt gag egg ctg ctg gat gac ate 677 
Leu He His Asn Gly Glu Asp Leu Cys Glu Arg Leu Leu Asp Asp He 
45 50 55 

cgc cag gec gaa teg teg gtg cat gtc atg ttt tat att gtg aag aac 725 
Arg Gin Ala Glu Ser Ser Val His Val Met Phe Tyr lie Val Lys Asn 
60 65 70 75 

gat gac ate age ctt gaa ttt ttg aag gtg ctg aag gat aaa gcg aaa 773 
Asp Asp He Ser Leu Glu Phe Leu Lys Val Leu Lys Asp Lys Ala Lys 
80 85 90 

tec ggc gta tgc gta cga ttg ctg ate gac egg ate ggc gcg atg aag 821 
Ser Gly Val Cys Val Arg Leu Leu He Asp Arg He Gly Ala Met Lys 
95 100 105 
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gtg aag aaa aaa acg etc tec ggc ctg aaa caa age ggt gtg cac gtt 869 

Val Lys Lys Lys Thr Leu Ser Gly Leu Lys Gin Ser Gly Val His Val 
110 115 120 

ttt ttc gee aac aag ccg ggc ttc ccc tat ttc ttt tac egg ctg aat 917 

Phe Phe Ala Asn Lys Pro Gly Phe Pro Tyr Phe Phe Tyr Arg Leu Asn 
125 130 135 

gcg agg aat cat cga aaa ate gee gtc ata gac gga aag ate ggc tat 965 

Ala Arg Asn His Arg Lys lie Ala Val He Asp Gly Lys He Gly Tyr 
140 145 150 155 

gtg ggc gga ttt aac ate gcg aaa gaa tac ctt ggt aaa aaa gcg gaa 1013 

Val Gly Gly Phe Asn He Ala Lys Glu Tyr Leu Gly Lys Lys Ala Glu 

160 165 170 

ttc gga ccg tgg aag gat tac cat ttg cga atg acg gga gaa ggc gtt 1061 

Phe Gly Pro Trp Lys Asp Tyr His Leu Arg Met Thr Gly Glu Gly Val 
175 180 185 



gec gac ttg cag cac att ttt ata teg gac ttc aaa aga gaa gcg ccg 
Ala Asp Leu Gin His He Phe He Ser Asp Phe Lys Arg Glu Ala Pro 
190 195 200 
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cag gca aag ccg gee aac age gta ttt ccg ccg ctg cag caa gga get 1157 
Gin Ala Lys Pro Ala Asn Ser Val Phe Pro Pro Leu Gin Gin Gly Ala 
205 210 215 

gtc ace cat aca acc cat gcg aca aag gga ttt tct eta gag gaa aaa 1205 
Val Thr His Thr Thr His Ala Thr Lys Gly Phe Ser Leu Glu Glu Lys 
220 225 230 235 

tac att tea ttt ate gaa cag gca aaa gaa aga ate atg att tgc acg 1253 
Tyr He Ser Phe He Glu Gin Ala Lys Glu Arg He Met He Cys Thr 
240 245 250 

ccg tac tat att ccg age ccg get ttg cag cag get gtt etc tea gee 1301 
Pro Tyr Tyr He Pro Ser Pro Ala Leu Gin Gin Ala Val Leu Ser Ala 
255 260 265 

agg gaa agg ggc gtg ate gtg teg gtt etc gtg ccg atg aaa ccc gat 1349 
Arg Glu Arg Gly Val He Val Ser Val Leu Val Pro Met Lys Pro Asp 
270 275 280 

cat ccg ctt gtc aaa gag gee gee tac acg cac ttt cca gee ctt tta 1397 
His Pro Leu Val Lys Glu Ala Ala Tyr Thr His Phe Pro Ala Leu Leu 
285 290 295 

aaa gcg ggc tgc tat att tac egg tac tac aga ggc ttt tat cat gca 1445 
Lys Ala Gly Cys Tyr He Tyr Arg Tyr Tyr Arg Gly Phe Tyr His Ala 
300 305 310 315 

aaa gca tta ate gtc gat gac egg cat gtg atg ate gga aca teg aat 1493 
Lys Ala Leu He Val Asp Asp Arg His Val Met He Gly Thr Ser Asn 
320 325 330 

ttt gac aac agg age ctg ttt etc aat gat gaa gtg aat gtc gtc ate 1541 

460 



Phe Asp Asn Arg Ser Leu Phe Leu Asn Asp Glu Val Asn Val Val lie 
335 340 345 

cat gat aaa gac tgg aca aag caa ttc ttc gac gtc gtc aag gaa age 1589 
His Asp Lys Asp Trp Thr Lys Gin Phe Phe Asp Val Val Lys Glu Ser 
350 355 360 

att gaa cac gec gag ctt ctg aca aag gag egg tat gcg aag egg ccg 1637 
lie Glu His Ala Glu Leu Leu Thr Lys Glu Arg Tyr Ala Lys Arg Pro 
365 370 375 

gtg atg cag egg ccc gtc gaa tgg ctg gcg aaa teg att tea ttc ttt 1685 
Val Met Gin Arg Pro Val Glu Trp Leu Ala Lys Ser lie Ser Phe Phe 
380 385 390 395 

tta taaaaegtae gtttatcctg catgacatgc gggtaacatt tcaccaaagt 1738 
Leu 



gatgattaca 


tacggagggg 


atgtacgatg 


aaccaagcag 


agtcgattaa 


actccgcgcc 


1798 


caatcgatga 


cgttaaaaaa 


cttgattgag 


ctgtacaagc 


tttgccgctc 


agecagacat 


1858 


cagctatata 


tatgetcaag 


aaaaacgatg 


tgeaaaatea 


aagatttaat 


tgagctggaa 


1918 


atgttcagaa 


tggecaateg 


cgaaaatgag 


tgcctgattg 


tcatcgaagg 


gaaaatggcg 


1978 


caggaattag 


taaaaaaagc 


acaatcgatt 


ctttctgacg 


ctcaagttca 


ataagggaag 


2038 


gcggaagttc 


ttcctttgcg 


agacgcctcc 


tcaccaaatc 


aagaaaaaat 


cccccgttca 


2098 


atggacgggg 


gattcgtttt 


acattttttc 


aggegctgat 


acgccgatca 


gcttgagggc 


2158 


attatttaat 


gtgatttgcg 


ttgetttcat 
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<210> 238 
<211> 396 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 238 

Leu Val Pro Leu Met lie Met Val Cys Phe Leu lie Leu Leu Leu Ala 
15 10 15 



Leu Asp Phe His Phe Gly Arg Lys Ala Phe Glu Lys Lys Ala Tyr Glu 
20 25 30 



Pro Val Phe Ser Glu Lys Lys Ser Asp lie Glu Leu lie His Asn Gly 
35 40 45 



Glu Asp Leu Cys Glu Arg Leu Leu Asp Asp lie Arg Gin Ala Glu Ser 
50 55 60 
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Ser Val His Val Met Phe Tyr lie Val Lys Asn Asp Asp lie Ser Leu 
65 70 75 80 



Glu Phe Leu Lys Val Leu Lys Asp Lys Ala Lys Ser Gly Val Cys Val 
85 90 95 



Arg Leu Leu lie Asp Arg lie Gly Ala Met Lys Val Lys Lys Lys Thr 
100 105 110 



Leu Ser Gly Leu Lys Gin Ser Gly Val His Val Phe Phe Ala Asn Lys 
115 120 125 



Pro Gly Phe Pro Tyr Phe Phe Tyr Arg Leu Asn Ala Arg Asn His Arg 
130 135 140 



Lys He Ala Val He Asp Gly Lys He Gly Tyr Val Gly Gly Phe Asn 
145 150 155 160 



He Ala Lys Glu Tyr Leu Gly Lys Lys Ala Glu Phe Gly Pro Trp Lys 
165 170 175 



Asp Tyr His Leu Arg Met Thr Gly Glu Gly Val Ala Asp Leu Gin His 
180 185 190 



He Phe He Ser Asp Phe Lys Arg Glu Ala Pro Gin Ala Lys Pro Ala 
195 200 205 



Asn Ser Val Phe Pro Pro Leu Gin Gin Gly Ala Val Thr His Thr Thr 
210 215 220 



His Ala Thr Lys Gly Phe Ser Leu Glu Glu Lys Tyr He Ser Phe He 
225 230 235 240 



Glu Gin Ala Lys Glu Arg He Met He Cys Thr Pro Tyr Tyr He Pro 
245 250 255 



Ser Pro Ala Leu Gin Gin Ala Val Leu Ser Ala Arg Glu Arg Gly Val 
260 265 270 



He Val Ser Val Leu Val Pro Met Lys Pro Asp His Pro Leu Val Lys 
275 280 285 



462 



Glu Ala Ala Tyr Thr His Phe Pro Ala Leu Leu Lys Ala Gly Cys Tyr 
290 295 300 



lie Tyr Arg Tyr Tyr Arg Gly Phe Tyr His Ala Lys Ala Leu lie Val 
305 310 315 320 



Asp Asp Arg His Val Met lie Gly Thr Ser Asn Phe Asp Asn Arg Ser 
325 330 335 



Leu Phe Leu Asn Asp Glu Val Asn Val Val He His Asp Lys Asp Trp 
340 345 350 



Thr Lys Gin Phe Phe Asp Val Val Lys Glu Ser He Glu His Ala Glu 
355 360 365 



Leu Leu Thr Lys Glu Arg Tyr Ala Lys Arg Pro Val Met Gin Arg Pro 
370 375 380 



Val Glu Trp Leu Ala Lys Ser He Ser Phe Phe Leu 
385 390 395 



<210> 239 

<211> 2785 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (2285) 



<400> 239 
atgaactttc 


actgctgacg 


gaaccttctc 


tcaaagccgc 


tttacaacac 


tgtceggata 


ttcgcctcac 


gtcttacgcc 


ggtctatgaa 


agagatgecg 


cttctattcc 


ttggcttaat 


aagatgtgaa 


atggggtagg 


aagcggcggt 


tgtttagtca 


aatacttcat 


atttacagtt 


tggaaaattc 


tgattaatat 


aaatttgtca 


taacaaattt 


atgeattett 


catcattgga 


aagtcttctt 


ttacacttaa 


atgtatagac 


gtctatacgt 


gtttcaccct 


ctgcacaacc 


agctttttca 


aacgccaaag 


ttttgatgaa 


atgatgttgt 


caatctcact 


tatgtaagcg 


ttttcccttg 


ttgtcttcaa 


tgtatctgct 


gctattagat 


gacaaggaaa 


aatataaaac 


cagcaaaaaa 


ggcggtgagg 


aaaaagagag 


ttctagtttc 


atagcttgee 


aaaaaattgc 


ttgtaaagga 


gatgaaaatc 


gtg ttg ate aac aaa age aaa aag ttt ttc gtt 



60 
120 
180 
240 
300 
360 
420 
480 
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Val Leu lie Asn Lys Ser Lys Lys Phe Phe Val 
15 10 



ttt tct ttc att ttt gtt atg atg ctg age etc tea ttt gtg aat ggg 581 

Phe Ser Phe lie Phe Val Met Met Leu Ser Leu Ser Phe Val Asn Gly 
15 20 25 

gaa gtt gca aaa gee gat tec gga aaa aac tat aaa ate ate ggc tac 629 

Glu Val Ala Lys Ala Asp Ser Gly Lys Asn Tyr Lys lie lie Gly Tyr 
30 35 40 

tat cca tea tgg ggt get tat gga agg gat ttt caa gtt tgg gat atg 677 

Tyr Pro Ser Trp Gly Ala Tyr Gly Arg Asp Phe Gin Val Trp Asp Met 
45 50 55 

gac gtt teg aaa gtc age cac att aat tat gee ttt get gat att tgc 725 

Asp Val Ser Lys Val Ser His He Asn Tyr Ala Phe Ala Asp He Cys 

60 65 70 75 

tgg gag gga agg cat gga aac cct gat ccg aca ggc ccc aat cct caa 773 

Trp Glu Gly Arg His Gly Asn Pro Asp Pro Thr Gly Pro Asn Pro Gin 
80 85 90 

acg tgg tea tgc cag gat gaa aac gga gtg ate gac gcg cca aat gga 821 

Thr Trp Ser Cys Gin Asp Glu Asn Gly Val He Asp Ala Pro Asn Gly 
95 100 105 

aca ate gtg atg ggc gat ccc tgg att gac gca caa aag tea aat ccc 869 

Thr He Val Met Gly Asp Pro Trp He Asp Ala Gin Lys Ser Asn Pro 
110 115 120 

ggg 9 a t gtc tgg gat gaa ccg ate cgc ggc aac ttt aaa caa ttg ttg 917 

Gly Asp Val Trp Asp Glu Pro He Arg Gly Asn Phe Lys Gin Leu Leu 
125 130 135 

aag ctg aaa aag age cac cct cat ttg aaa acg ttc ata teg gtc ggg 965 

Lys Leu Lys Lys Ser His Pro His Leu Lys Thr Phe He Ser Val Gly 

140 145 150 155 

ggg tgg act tgg tct aac cgc ttt tea gat gtc gcg gca gat cct gcg 1013 

Gly Trp Thr Trp Ser Asn Arg Phe Ser Asp Val Ala Ala Asp Pro Ala 
160 165 170 

gca agg gag aat ttc gee get teg gee gtt gag ttt tta agg aaa tac 1061 

Ala Arg Glu Asn Phe Ala Ala Ser Ala Val Glu Phe Leu Arg Lys Tyr 
175 180 185 

ggg ttt gac ggg gtc gat ctt gac tgg gaa tat ccg gtc age gga gga 1109 
Gly Phe Asp Gly Val Asp Leu Asp Trp Glu Tyr Pro Val Ser Gly Gly 
190 195 200 

ttg ccg ggg aac age aca cgt ccg gaa gat aaa aga aac tac acg ctg 1157 
Leu Pro Gly Asn Ser Thr Arg Pro Glu Asp Lys Arg Asn Tyr Thr Leu 
205 210 215 

etc ctg caa gag gtg cgc aaa aaa ctt gac get gca gaa gca aaa gac 1205 

Leu Leu Gin Glu Val Arg Lys Lys Leu Asp Ala Ala Glu Ala Lys Asp 
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220 225 230 235 

ggc aag gaa tac ttg ctg acg ate gca tec ggc gca agt ccc gat tat 1253 
Gly Lys Glu Tyr Leu Leu Thr lie Ala Ser Gly Ala Ser Pro Asp Tyr 
240 245 250 

gta age aac act gag etc gat aaa ate get caa acc gtg gat tgg att 1301 
Val Ser Asn Thr Glu Leu Asp Lys lie Ala Gin Thr Val Asp Trp lie 
255 260 265 

aac att atg acc tat gac ttt aat ggc gga tgg caa age ata age gee 1349 
Asn lie Met Thr Tyr Asp Phe Asn Gly Gly Trp Gin Ser lie Ser Ala 
270 275 280 

cat aat gca ccg ctg ttc tat gat cca aaa gcg aaa gaa gca ggc gtt 13 97 

His Asn Ala Pro Leu Phe Tyr Asp Pro Lys Ala Lys Glu Ala Gly Val 
285 290 295 

cca aac get gag acc tac aat att gaa aac act gtg aaa cgc tac aag 1445 
Pro Asn Ala Glu Thr Tyr Asn lie Glu Asn Thr Val Lys Arg Tyr Lys 
300 305 310 315 

gaa gec ggt gtc aag ggt gac aaa tta gtg ctt gga aca ccg ttc tac 1493 
Glu Ala Gly Val Lys Gly Asp Lys Leu Val Leu Gly Thr Pro Phe Tyr 
320 325 330 

gga agg ggc tgg age ggt tgt gaa cca ggg ggg cac gga gaa tat cag 1541 
Gly Arg Gly Trp Ser Gly Cys Glu Pro Gly Gly His Gly Glu Tyr Gin 
335 340 345 

aaa tgc gga ccg get aaa gaa ggg aca tgg gaa aag ggc gta ttc gat 1589 
Lys Cys Gly Pro Ala Lys Glu Gly Thr Trp Glu Lys Gly Val Phe Asp 
350 355 360 

ttt tea gat ctt gaa agg aac tat gtg aat caa aac ggc tat aaa agg 1637 
Phe Ser Asp Leu Glu Arg Asn Tyr Val Asn Gin Asn Gly Tyr Lys Arg 
365 370 375 

tat tgg aac gat caa gca aaa gtg ccg ttt ttg tat aat gcg gaa aat 1685 
Tyr Trp Asn Asp Gin Ala Lys Val Pro Phe Leu Tyr Asn Ala Glu Asn 
380 385 390 395 

ggc aat ttc ate act tat gat gat gaa caa tea ttc ggc cac aaa acg 1733 
Gly Asn Phe lie Thr Tyr Asp Asp Glu Gin Ser Phe Gly His Lys Thr 
400 405 410 

gat ttt att aaa gca aac gga tta age gga gca atg ttc tgg gat ttc 1781 
Asp Phe lie Lys Ala Asn Gly Leu Ser Gly Ala Met Phe Trp Asp Phe 
415 420 425 

age ggc gat tec aat egg acg ctt etc aat aaa ttg gca gee gat tta 1829 
Ser Gly Asp Ser Asn Arg Thr Leu Leu Asn Lys Leu Ala Ala Asp Leu 
430 435 440 

gat ttt gca ccg gac gga ggc aat ccg gag ccg cct tea teg gca cct 1877 
Asp Phe Ala Pro Asp Gly Gly Asn Pro Glu Pro Pro Ser Ser Ala Pro 
445 450 455 



465 



gtg aat gtg cgt gta acc gga aaa act get aca agt gtc age ctg gcg 1925 
Val Asn Val Arg Val Thr Gly Lys Thr Ala Thr Ser Val Ser Leu Ala 
460 465 470 475 

tgg gat gcg ccg age age gga gca aac att gcg gaa tat gtc gtg tea 1973 
Trp Asp Ala Pro Ser Ser Gly Ala Asn lie Ala Glu Tyr Val Val Ser 
480 485 490 

ttt gaa aac egg teg ata tct gta aaa gaa aca tea gcg gaa ata ggc 2021 
Phe Glu Asn Arg Ser He Ser Val Lys Glu Thr Ser Ala Glu He Gly 
495 500 505 

ggc ttg aag ccg ggt acg gee tac tea ttt act gtt tea gca aag gat 2069 
Gly Leu Lys Pro Gly Thr Ala Tyr Ser Phe Thr Val Ser Ala Lys Asp 
510 515 520 

gcg gat gga aag etc cat gec gga cca acg gta gag gtc acg acg aat 2117 
Ala Asp Gly Lys Leu His Ala Gly Pro Thr Val Glu Val Thr Thr Asn 
525 530 535 

tct gac caa gee tgt tea tat gac gaa tgg aaa gag acg age gca tac 2165 
Ser Asp Gin Ala Cys Ser Tyr Asp Glu Trp Lys Glu Thr Ser Ala Tyr 
540 545 550 555 

aca ggc gga gag egg gtt gca ttt aac gga aaa gtg tat gaa gcg aaa 2213 
Thr Gly Gly Glu Arg Val Ala Phe Asn Gly Lys Val Tyr Glu Ala Lys 
560 565 570 

tgg tgg acg aaa ggc gac egg cct gat caa tec ggt gaa tgg ggc gta 22 61 

Trp Trp Thr Lys Gly Asp Arg Pro Asp Gin Ser Gly Glu Trp Gly Val 
575 580 585 

tgg egg ctg ate gga ggc tgc gaa taagagaaag tcaaatggat agaaaacgat 2315 
Trp Arg Leu He Gly Gly Cys Glu 
590 595 

2375 
2435 
2495 
2555 
2615 
2675 
2735 
2785 



aaagagagat 


ttggggaaca 


gcttctcacg 


tctctcttta 


tggacaaagg 


agtctgagta 


aacatgaaga 


aagccgcttc 


atctttttta 


tcttgtatgc 


tgctcctcgc 


gctttttatc 


ccgaaccggc 


agatttcege 


agagacttca 


agegaaagae 


cggactgccg 


teeggaaggg 


ctatgggact 


cgggcgttga 


acatgtgccg 


tattgegatg 


tatacgacaa 


ggacggccgt 


gaaaagctgg 


ccaatcagtt 


agaceggaga 


ateateggtt 


actttacgag 


ctggcgtacg 


ggaaaaggaa 


atcaagatcg 


ttatttagta 


agegatatec 


cctggaagta 


cttgagccac 


attaattatg 


cgtttgccca 


categgggaa gatcategga 


tttcagtegg 


agaagaggca 


gatgagaaca 


acccgtccat 


egggatgact 


tggceggage 


atcccgatgt 





<210> 240 
<211> 595 
<212> PRT 
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<213> Bacillus lichenif ormis 
<400> 240 

Val Leu lie Asn Lys Ser Lys Lys Phe Phe Val Phe Ser Phe lie Phe 
1 5 10 15 



Val Met Met Leu Ser Leu Ser Phe Val Asn Gly Glu Val Ala Lys Ala 
20 25 30 



Asp Ser Gly Lys Asn Tyr Lys lie lie Gly Tyr Tyr Pro Ser Trp Gly 
35 40 45 



Ala Tyr Gly Arg Asp Phe Gin Val Trp Asp Met Asp Val Ser Lys Val 
50 55 60 



Ser His lie Asn Tyr Ala Phe Ala Asp lie Cys Trp Glu Gly Arg His 
65 70 75 80 



Gly Asn Pro Asp Pro Thr Gly Pro Asn Pro Gin Thr Trp Ser Cys Gin 
85 90 95 



Asp Glu Asn Gly Val He Asp Ala Pro Asn Gly Thr He Val Met Gly 
100 105 110 



Asp Pro Trp He Asp Ala Gin Lys Ser Asn Pro Gly Asp Val Trp Asp 
115 120 125 



Glu Pro He Arg Gly Asn Phe Lys Gin Leu Leu Lys Leu Lys Lys Ser 
130 135 140 



His Pro His Leu Lys Thr Phe He Ser Val Gly Gly Trp Thr Trp Ser 
145 150 155 160 



Asn Arg Phe Ser Asp Val Ala Ala Asp Pro Ala Ala Arg Glu Asn Phe 
165 170 175 



Ala Ala Ser Ala Val Glu Phe Leu Arg Lys Tyr Gly Phe Asp Gly Val 
180 185 190 



Asp Leu Asp Trp Glu Tyr Pro Val Ser Gly Gly Leu Pro Gly Asn Ser 
195 200 205 



Thr Arg Pro Glu Asp Lys Arg Asn Tyr Thr Leu Leu Leu Gin Glu Val 

467 



210 



215 



220 



Arg Lys Lys Leu Asp Ala Ala Glu Ala Lys Asp Gly Lys Glu Tyr Leu 
225 230 235 240 



Leu Thr He Ala Ser Gly Ala Ser Pro Asp Tyr Val Ser Asn Thr Glu 
245 250 255 



Leu Asp Lys He Ala Gin Thr Val Asp Trp He Asn He Met Thr Tyr 
260 265 270 



Asp Phe Asn Gly Gly Trp Gin Ser He Ser Ala His Asn Ala Pro Leu 
275 280 285 



Phe Tyr Asp Pro Lys Ala Lys Glu Ala Gly Val Pro Asn Ala Glu Thr 
290 295 300 



Tyr Asn He Glu Asn Thr Val Lys Arg Tyr Lys Glu Ala Gly Val Lys 
305 310 315 320 



Gly Asp Lys Leu Val Leu Gly Thr Pro Phe Tyr Gly Arg Gly Trp Ser 
325 330 335 



Gly Cys Glu Pro Gly Gly His Gly Glu Tyr Gin Lys Cys Gly Pro Ala 
340 345 350 



Lys Glu Gly Thr Trp Glu Lys Gly Val Phe Asp Phe Ser Asp Leu Glu 
355 360 365 



Arg Asn Tyr Val Asn Gin Asn Gly Tyr Lys Arg Tyr Trp Asn Asp Gin 
370 375 380 



Ala Lys Val Pro Phe Leu Tyr Asn Ala Glu Asn Gly Asn Phe He Thr 
385 390 395 400 



Tyr Asp Asp Glu Gin Ser Phe Gly His Lys Thr Asp Phe He Lys Ala 
405 410 415 



Asn Gly Leu Ser Gly Ala Met Phe Trp Asp Phe Ser Gly Asp Ser Asn 
420 425 430 



Arg Thr Leu Leu Asn Lys Leu Ala Ala Asp Leu Asp Phe Ala Pro Asp 
435 440 445 
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Gly Gly Asn Pro Glu Pro Pro Ser Ser Ala Pro Val Asn Val Arg Val 
450 455 460 



Thr Gly Lys Thr Ala Thr Ser Val Ser Leu Ala Trp Asp Ala Pro Ser 
465 470 475 480 



Ser Gly Ala Asn lie Ala Glu Tyr Val Val Ser Phe Glu Asn Arg Ser 
485 490 495 



He Ser Val Lys Glu Thr Ser Ala Glu He Gly Gly Leu Lys Pro Gly 
500 505 510 



Thr Ala Tyr Ser Phe Thr Val Ser Ala Lys Asp Ala Asp Gly Lys Leu 
515 520 525 



His Ala Gly Pro Thr Val Glu Val Thr Thr Asn Ser Asp Gin Ala Cys 
530 535 540 



Ser Tyr Asp Glu Trp Lys Glu Thr Ser Ala Tyr Thr Gly Gly Glu Arg 
545 550 555 560 



Val Ala Phe Asn Gly Lys Val Tyr Glu Ala Lys Trp Trp Thr Lys Gly 
565 570 575 



Asp Arg Pro Asp Gin Ser Gly Glu Trp Gly Val Trp Arg Leu He Gly 
580 585 590 



Gly Cys Glu 
595 



<210> 241 

<211> 1741 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1241) 

<400> 241 

gacttaacat gcaacatcaa aactgttaaa atgacttgaa atgaccagca acattccttt 60 
atcctacggc agaagagacg aggctggccg gaagcaccaa accggctgaa cgtaaggagg 12 0 
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cgtcatcaat aatggaagag atcggacaac aggctgctgt cagtatcatc gttcatcttt 180 

tttttattgc attgacttgg tgggctcttc tggcggtcaa tattgatccg cttatcagga 240 

aaggaaaagt cattcaggcg agggtgttaa tgatcatcat tacaatcgcc gtcggctcca 300 

ccgtcagcaa ttttttcttg gactatcttt attattccag acagcttcaa aatttatttt 360 

catgattgag taaaagaatt tatgggaatg gacgaatatg ggtaacaccg cgttctgcaa 42 0 

aatcaccgga gaccttgttt ttccacgtat gcttttcctg cgatccgtca acaatggaga 480 

gtaggagagg atgatgcaga atg aag aca aaa caa acg gtt aat gcc ctt att 533 

Met Lys Thr Lys Gin Thr Val Asn Ala Leu lie 
15 10 

ttt att gtg gtt tta ttt tta att gtt cat gtc ttt caa teg ctt gaa 581 
Phe lie Val Val Leu Phe Leu He Val His Val Phe Gin Ser Leu Glu 
15 20 25 

gca gcg ggc aat acg ccg ctt gaa cag ctg gcg gaa ggt ttg age cgc 629 
Ala Ala Gly Asn Thr Pro Leu Glu Gin Leu Ala Glu Gly Leu Ser Arg 
30 35 40 

cat gat gtc gag ctt gaa gag tgg acc atg cat aca aaa aaa cag ctt 677 
His Asp Val Glu Leu Glu Glu Trp Thr Met His Thr Lys Lys Gin Leu 
45 50 55 

acc eta agt gaa aaa gat ttt ttt gca aaa ctg aaa cat ttc aag aaa 725 
Thr Leu Ser Glu Lys Asp Phe Phe Ala Lys Leu Lys His Phe Lys Lys 
60 65 70 75 

cag cat cga caa tat gaa tgg act tta acg egg gaa gac gac gat aca 773 
Gin His Arg Gin Tyr Glu Trp Thr Leu Thr Arg Glu Asp Asp Asp Thr 
80 85 90 

gtt aaa gcg aca ggt gtt ttt cag gac aaa aaa aat cat ate aat tec 821 
Val Lys Ala Thr Gly Val Phe Gin Asp Lys Lys Asn His He Asn Ser 
95 100 105 

aaa ata cat ttg gta tec acc cac aaa aac cag aga ctt gtt teg tat 869 
Lys He His Leu Val Ser Thr His Lys Asn Gin Arg Leu Val Ser Tyr 
110 115 120 

tta ttg tat gag caa aaa ggc gcg gga cca egg gaa aac tgg aat get 917 
Leu Leu Tyr Glu Gin Lys Gly Ala Gly Pro Arg Glu Asn Trp Asn Ala 
125 130 135 

aca tat aag cag ttt gaa egg gat gca ttc gac ata atg cga gaa aag 965 
Thr Tyr Lys Gin Phe Glu Arg Asp Ala Phe Asp He Met Arg Glu Lys 
140 145 150 155 

acc gca att ttt act tgt eta aag ggc cat tta aat ggt atg atg aat 1013 
Thr Ala He Phe Thr Cys Leu Lys Gly His Leu Asn Gly Met Met Asn 
160 165 170 

gtt gtt ttg caa aaa aaa gca aat gag eta gta cat gaa ttt gat gca 1061 
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Val Val Leu Gin Lys Lys Ala Asn Glu Leu Val His Glu Phe Asp Ala 
175 180 185 

aag tea gtt gaa gat tta att gaa cca aat ttc gtt tct att tct get 1109 
Lys Ser Val Glu Asp Leu lie Glu Pro Asn Phe Val Ser lie Ser Ala 
190 195 200 

tac act aac gag tgg aaa gaa tec ate aag aca gaa aaa cac cgt atg 1157 
Tyr Thr Asn Glu Trp Lys Glu Ser lie Lys Thr Glu Lys His Arg Met 
205 210 215 

aat ttg caa gtc teg ctt aga aat gcg gga atg ggc gaa aaa ctt ace 1205 
Asn Leu Gin Val Ser Leu Arg Asn Ala Gly Met Gly Glu Lys Leu Thr 
220 225 230 235 

gtc acg gtt ggc aca cca ate gtc acg act gaa tat taatatagag 1251 
Val Thr Val Gly Thr Pro He Val Thr Thr Glu Tyr 





240 




245 








aaattgggac 


gcggagggga 


ataccttgga 


aaaaatcatc 


gtccgcggcg 


gtcgaaagtt 


1311 


aaaeggcaca 


gtcaaagttg 


aaggagcaaa 


aaatgccgtt 


ttaccagtta 


tcgctgcatc 


1371 


tttattagee 


agtgaagaaa 


aaagcgtaat 


atgtgatgtg 


cctacgctct 


ccgatgtata 


1431 


tacgattaac 


gaagtgttac 


gtcatttagg 


cgcaagtgta 


cattttgaaa 


ataatacagt 


1491 


aacggttgat 


gcatctcgca 


ctttgtctac 


ggaagctccg 


ttcgaatatg 


ttcgtaaaat 


1551 


gcgcgcatcc 


gtattggtga 


tgggtccget 


tcttgctcgc 


acaggecatt 


cgagagtggc 


1611 


tttgcctgga 


ggatgtgcaa 


tcggttcaag 


accgatcgat 


cagcatctga 


aaggctttga 


1671 


agcaatgggg 


gcaaaaatta 


aggteggaaa 


eggctttatt 


gaagcgactg 


tagaaggecg 


1731 


ccttcaagga 












1741 



<210> 242 
<211> 247 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 242 

Met Lys Thr Lys Gin Thr Val Asn Ala Leu He Phe He Val Val Leu 
15 10 15 



Phe Leu He Val His Val Phe Gin Ser Leu Glu Ala Ala Gly Asn Thr 
20 25 30 



Pro Leu Glu Gin Leu Ala Glu Gly Leu Ser Arg His Asp Val Glu Leu 
35 40 45 
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Glu Glu Trp Thr Met His Thr Lys Lys Gin Leu Thr Leu Ser Glu Lys 
50 55 60 



Asp Phe Phe Ala Lys Leu Lys His Phe Lys Lys Gin His Arg Gin Tyr 
65 70 75 80 



Glu Trp Thr Leu Thr Arg Glu Asp Asp Asp Thr Val Lys Ala Thr Gly 
85 90 95 



Val Phe Gin Asp Lys Lys Asn His lie Asn Ser Lys lie His Leu Val 
100 ~ 105 110 



Ser Thr His Lys Asn Gin Arg Leu Val Ser Tyr Leu Leu Tyr Glu Gin 
115 120 125 



Lys Gly Ala Gly Pro Arg Glu Asn Trp Asn Ala Thr Tyr Lys Gin Phe 
130 135 140 



Glu Arg Asp Ala Phe Asp He Met Arg Glu Lys Thr Ala He Phe Thr 
145 150 155 160 



Cys Leu Lys Gly His Leu Asn Gly Met Met Asn Val Val Leu Gin Lys 
165 170 175 



Lys Ala Asn Glu Leu Val His Glu Phe Asp Ala Lys Ser Val Glu Asp 
180 185 190 



Leu He Glu Pro Asn Phe Val Ser He Ser Ala Tyr Thr Asn Glu Trp 
195 200 205 



Lys Glu Ser He Lys Thr Glu Lys His Arg Met Asn Leu Gin Val Ser 
210 215 220 



Leu Arg Asn Ala Gly Met Gly Glu Lys Leu Thr Val Thr Val Gly Thr 
225 230 235 240 



Pro He Val Thr Thr Glu Tyr 
245 



<210> 243 

<211> 1948 

<212> DNA 

<213> Bacillus licheniformis 
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<220> 

<221> CDS 

<222> (501) . . (1448) 

<400> 243 

ctcatcaagc tcaagttcgt gcggaaaggc gcccgcgccg ttaaatcctg aattattgac 60 

cataacatca agtgaaccaa agtgttcaac tgctgaatta atcagctttt tcacgtcctc 120 

ttcggaagac acgtcagctt ctatcgcaag ggcgtttccg cccgctgctt gaatattgtc 180 

gacggcttcc cgtgcgcctc cgggatcgct gtgataattg acaaccacat tcatcttttc 240 

ttttccaaac cgttctgcaa ccgccttgcc tatacctttt gaagagccgg tcacaattgc 300 

tgtttttcct tttaaatcac tatacaacct aaacacccct caatttcttt tctccatgta 360 

cattacccgg tatcaatata tgatcaaaca aaatgttaat acacaccttt agtatgatct 420 

tttttaaaca tatggaaaat tcagaattat tttgttaata tctaacttgt acttacaaca 480 

aaataaggaa gtgatatgat ttg gtt agt aaa aag agt gtt aaa cga ggt ttg 533 

Leu Val Ser Lys Lys Ser Val Lys Arg Gly Leu 
1 5 10 

ate aca ggt etc att ggt att tct att tat tct tta ggt atg cac ccg 581 
lie Thr Gly Leu lie Gly lie Ser lie Tyr Ser Leu Gly Met His Pro 
15 20 25 

gec caa gec gcg cca teg cct cat act cct gtt tea age gat cct tea 629 
Ala Gin Ala Ala Pro Ser Pro His Thr Pro Val Ser Ser Asp Pro Ser 
30 35 40 

tac aaa gcg gaa aca teg gtt act tat gac cca aac att aag age gat 677 
Tyr Lys Ala Glu Thr Ser Val Thr Tyr Asp Pro Asn lie Lys Ser Asp 
45 50 55 

caa tac ggc ttg tat tea aaa gcg ttt aca ggc acc ggc aaa gtg aat 725 
Gin Tyr Gly Leu Tyr Ser Lys Ala Phe Thr Gly Thr Gly Lys Val Asn 
60 65 70 75 

gaa aca aag gaa aaa gcg gaa aaa aag tea ccc gec aaa get cct tac 773 
Glu Thr Lys Glu Lys Ala Glu Lys Lys Ser Pro Ala Lys Ala Pro Tyr 
80 85 90 

age att aaa teg gtg att ggt tct gat gat egg aca agg gtc acc aac 821 
Ser lie Lys Ser Val lie Gly Ser Asp Asp Arg Thr Arg Val Thr Asn 
95 100 105 

aca acc gca tat ccg tac aga gcg ate gtt cat att tea age age ate 869 
Thr Thr Ala Tyr Pro Tyr Arg Ala lie Val His lie Ser Ser Ser lie 
110 115 120 

ggt tea tgc acc gga tgg atg ate ggt ccg aaa acc gtc gca aca gee 917 
Gly Ser Cys Thr Gly Trp Met lie Gly Pro Lys Thr Val Ala Thr Ala 
125 130 135 
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gga cac tgc ate tat gac aca tea age ggt tea ttt gee ggt aca gec 
Gly His Cys lie Tyr Asp Thr Ser Ser Gly Ser Phe Ala Gly Thr Ala 
140 145 150 155 



965 



act gtt teg ccg gga egg aac ggg aca age tat cct tac ggc tea gtt 1013 
Thr Val Ser Pro Gly Arg Asn Gly Thr Ser Tyr Pro Tyr Gly Ser Val 
160 165 170 

aaa teg acg cgc tac ttt att ccg tea gga tgg aga age gga aac ace 1061 
Lys Ser Thr Arg Tyr Phe lie Pro Ser Gly Trp Arg Ser Gly Asn Thr 
175 180 185 

aat tac gat tac ggc gca ate gaa eta age gaa ccg ate ggc aat act 1109 
Asn Tyr Asp Tyr Gly Ala He Glu Leu Ser Glu Pro He Gly Asn Thr 
190 195 200 

gtc gga tac ttc gga tac teg tac act act tea tea ctt gtt ggg aca 1157 
Val Gly Tyr Phe Gly Tyr Ser Tyr Thr Thr Ser Ser Leu Val Gly Thr 
205 210 215 

act gtt acc ate age ggc tac cca ggc gat aaa aca gca ggc aca caa 12 05 

Thr Val Thr He Ser Gly Tyr Pro Gly Asp Lys Thr Ala Gly Thr Gin 
220 225 230 235 

tgg cag cat tea gga ccg att gec ate tec gaa acg tat aaa ttg cag 1253 
Trp Gin His Ser Gly Pro He Ala He Ser Glu Thr Tyr Lys Leu Gin 
240 245 250 

tac gca atg gac acg tac gga gga caa age ggt tea ccg gta ttc gaa 13 01 

Tyr Ala Met Asp Thr Tyr Gly Gly Gin Ser Gly Ser Pro Val Phe Glu 
255 260 265 

caa age age tec aga acg aac tgc age ggt ccg tgc teg ctt gee gta 1349 
Gin Ser Ser Ser Arg Thr Asn Cys Ser Gly Pro Cys Ser Leu Ala Val 
270 275 280 

cac aca aat gga gta tac ggc ggc tec teg tac aac aga ggc acc egg 13 97 

His Thr Asn Gly Val Tyr Gly Gly Ser Ser Tyr Asn Arg Gly Thr Arg 
285 290 295 

att aca aaa gag gtg ttc gac aat ttg acc aac tgg aaa aac age gca 1445 
He Thr Lys Glu Val Phe Asp Asn Leu Thr Asn Trp Lys Asn Ser Ala 
300 305 310 315 

caa taatacacga agacagcccg cttccttttg gaacgggctg tcacatctaa 1498 
Gin 



eggcegtata cttaatttcc tttaagcctg tactttttgc catctattga tatcgtgaaa 1558 

tttgaaggac egctgategg caaataatag acaagctgaa actccgcttc ctcaccaggt 1618 

ttaatggttt tccagattga tagagtcact ctgatgcggt ggaaatctac tgtcagtccg 1678 

ccaatgttcg gtcccgtatg ccctttagaa atcacttcaa catgatcgcc gctccagctt 1738 
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# * 



ctaaaccgag 


qqqaaqtgqa 


tgtcggcgca 


tcaaattcga 


taaaagaacc 


tcccgtaatc 


1798 


gtgacatcgc 


tgttgttgat 


cagcttcatc 


accgggtgga 


tcgggtaatt 


ttgatctcct 


1858 


aacggaaagt 


tcgtcaactc 


tacttctgca 


tctagtgatt 


catcaggcaa 


aggtgatgtg 


1918 


ctgagtcgat 


tatcgtatgg 


tgttgtatcc 








1948 



<210> 244 
<211> 316 
<212> PRT 

<213> Bacillus lichenif ormis 
<400> 244 

Leu Val Ser Lys Lys Ser Val Lys Arg Gly Leu lie Thr Gly Leu lie 
15 10 15 



Gly He Ser He Tyr Ser Leu Gly Met His Pro Ala Gin Ala Ala Pro 
20 25 30 



Ser Pro His Thr Pro Val Ser Ser Asp Pro Ser Tyr Lys Ala Glu Thr 
35 40 45 



Ser Val Thr Tyr Asp Pro Asn He Lys Ser Asp Gin Tyr Gly Leu Tyr 
50 55 60 



Ser Lys Ala Phe Thr Gly Thr Gly Lys Val Asn Glu Thr Lys Glu Lys 
65 70 75 80 



Ala Glu Lys Lys Ser Pro Ala Lys Ala Pro Tyr Ser He Lys Ser Val 
85 90 95 



He Gly Ser Asp Asp Arg Thr Arg Val Thr Asn Thr Thr Ala Tyr Pro 
100 105 110 



Tyr Arg Ala He Val His He Ser Ser Ser He Gly Ser Cys Thr Gly 
115 120 125 



Trp Met He Gly Pro Lys Thr Val Ala Thr Ala Gly His Cys He Tyr 
130 135 140 



Asp Thr Ser Ser Gly Ser Phe Ala Gly Thr Ala Thr Val Ser Pro Gly 
145 150 155 160 



Arg Asn Gly Thr Ser Tyr Pro Tyr Gly Ser Val Lys Ser Thr Arg Tyr 
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# * 

165 170 175 



Phe lie Pro Ser Gly Trp Arg Ser Gly Asn Thr Asn Tyr Asp Tyr Gly 
180 185 190 



Ala He Glu Leu Ser Glu Pro He Gly Asn Thr Val Gly Tyr Phe Gly 
195 200 205 



Tyr Ser Tyr Thr Thr Ser Ser Leu Val Gly Thr Thr Val Thr He Ser 
210 215 220 



Gly Tyr Pro Gly Asp Lys Thr Ala Gly Thr Gin Trp Gin His Ser Gly 
225 230 235 240 



Pro He Ala He Ser Glu Thr Tyr Lys Leu Gin Tyr Ala Met Asp Thr 
245 250 255 



Tyr Gly Gly Gin Ser Gly Ser Pro Val Phe Glu Gin Ser Ser Ser Arg 
260 265 270 



Thr Asn Cys Ser Gly Pro Cys Ser Leu Ala Val His Thr Asn Gly Val 
275 280 285 



Tyr Gly Gly Ser Ser Tyr Asn Arg Gly Thr Arg He Thr Lys Glu Val 
290 295 300 



Phe Asp Asn Leu Thr Asn Trp Lys Asn Ser Ala Gin 
305 310 315 



<210> 245 

<211> 1231 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (731) 

<400> 245 

attggccggg aaatttcccg gacctgtgga ggaaacctcc attattgaaa gccggccggg 
aatgggcgtc caccttgaaa tcacccgcgc gtccggagga aggagttttt ggaggccttt 
tctatataag gggagggagg agccaaaacg gggacctttc cgaaattatg tcaagccggt 
ccccaaggtg ctccaggcca gatcctgaaa atggaacctc aggttattcg gggtaggacc 
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• 



tgctaaacca tgagggagga ataaaggaat ggaccggaaa gcccgcttcg tccaggaatt 300 

tatgtcccac cgccttgtgc cggaggacct cattcaaaaa attgatgaaa accttttcga 360 

ttccaacccg cctgaaccgt cgatgccacc aaaggacctt gtccacgcat atgctgcaat 420 

ctttctatac ctttgcttcg gcggcaaagg aagggaccgg agaccctttt aaaaagaagc 480 

ccgaagaacc agggacaagc ttg age gag ctt gec aaa acg tat cca gaa aaa 53 3 

Leu Ser Glu Leu Ala Lys Thr Tyr Pro Glu Lys 
15 10 



aca aaa acg ctg ctt gaa tec ttt acg gat gaa gaa ttg gat cgt gaa 
Thr Lys Thr Leu Leu Glu Ser Phe Thr Asp Glu Glu Leu Asp Arg Glu 
15 20 2 5 



<210> 246 

<211> 77 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 246 



581 



gtc gat ttg acc ggc gtc ttc gga cga.aaa gta gee ggc gaa cag eta 629 
Val Asp Leu Thr Gly Val Phe Gly Arg Lys Val Ala Gly Glu Gin Leu 
30 35 40 

ctg cag etc gcg ate gga cac gaa att cac cac aaa ggc aat ctg ttt 677 
Leu Gin Leu Ala He Gly His Glu He His His Lys Gly Asn Leu Phe 
45 50 55 

gtt tat gtc cgt gaa atg gga cac acg gat ctg cct ttg tat gta aag 725 
Val Tyr Val Arg Glu Met Gly His Thr Asp Leu Pro Leu Tyr Val Lys 
60 65 70 75 

att cat tgatcctgag agccctcctt gaaagaaaac cggttaaaaa ggaatacgaa 781 
He His 



agcacccggg 


agtacacatt 


atgagtaaaa 


gctaaaggag 


ggtgtcaggt 


gaatacgcag 


841 


cgtgcccagg 


aaategtega 


atcacccgat 


atggttgatg 


ttacttataa 


cggcaggccg 


901 


atttatattc 


agcgtgtcga 


cgaacaaaat 


gaaaccgcaa 


gaatctttcc 


gctcggccag 


961 


ccggagaacg 


agcaggaagt 


gccgctcgca 


aatttgaaag 


aacattaaaa 


agaaacccct 


1021 


tctgaggaag 


gggttttgtt 


ttggatttgc 


ctgccacaca 


gecatcaaaa 


aaacacccga 


1081 


aagaccgagt 


gtttaattta 


taattttege 


aagtcctctt 


actgccagcc 


tcagcacata 


1141 


aaacaatggc 


tcaagcaaat 


cgacgagata 


aagataatcc 


catttgtcat 


cattacgttt 


1201 


attttttttc 


ttcaacgaat 


gtttctcctt 
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• 



Leu Ser Glu Leu Ala Lys Thr Tyr Pro Glu Lys Thr Lys Thr Leu Leu 
1 5 10 15 



Glu Ser Phe Thr Asp Glu Glu Leu Asp Arg Glu Val Asp Leu Thr Gly 
20 25 30 



Val Phe Gly Arg Lys Val Ala Gly Glu Gin Leu Leu Gin Leu Ala lie 
35 40 45 



Gly His Glu He His His Lys Gly Asn Leu Phe Val Tyr Val Arg Glu 
50 55 60 



Met Gly His Thr Asp Leu Pro Leu Tyr Val Lys He His 
65 70 75 



<210> 247 

<211> 1597 

<212> DNA 

<213> Bacillus lichenif ormis 



<220> 

<221> CDS 

<222> (501) . . (1097) 










<400> 247 
ggccattctt 


ttccctccaa 


tctttgtgaa 


ttttttgtaa 


attgaagttc 


tattaatcat 


agcataaact 


gccgccgtct 


gtgaataaca 


eggaaatgea 


tgtttgttgg 


cgaaaaaatt 


cattcccgaa 


attaaatcgt 


cattttccaa 


aaaaagtgcg 


cgaaaaaagc 


gaaaaccgcg 


ccaagcggaa 


tacaggagat 


cattgcggtt 


ccgttgacca 


gcccgtcagc 


cccgcttatt 


ttcagggctt 


cccggtagcc 


tattaaaaag 


tggatgatcg 


ataggacata 


acataagagc 


atcatatagt 


aaggattcat 


ttgtataccc 


tcctctattc 


gctttactat 


attacattca 


atagagggaa 


agattatgcc 


tgtttaagta ggaaaaagaa 


caaaatatta 


tagacgaaaa 


gattttcaat 


tacaatacat 


gtttttaaaa 


atatttccac 


tataatcaaa 


atgaaagata 


aatttagggg 


gtcatacaaa 


atg aaa aaa agg ctg atg tea eta ttg gtc tgc 
Met Lys Lys Arg Leu Met Ser Leu Leu Val Cys 



10 



60 
120 
180 
240 
300 
360 
420 
480 
533 



ate ctg gtt tta gtg ccg gca gca gga get ttt gec gcg ccg aaa cag 581 
He Leu Val Leu Val Pro Ala Ala Gly Ala Phe Ala Ala Pro Lys Gin 
15 20 25 



gee gag ctt aaa gat tat ctt gaa gaa ata gga atg aca gaa aaa gaa 
Ala Glu Leu Lys Asp Tyr Leu Glu Glu He Gly Met Thr Glu Lys Glu 



629 
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30 35 40 

ttg gaa gcc tat ttg cag gat aca tat gat gag agt tta aaa ggt ttt 677 
Leu Glu Ala Tyr Leu Gin Asp Thr Tyr Asp Glu Ser Leu Lys Gly Phe 
45 50 55 

gac teg gtg gaa gag ttg aaa gac ttt tta ggg caa aga ctg act aaa 725 
Asp Ser Val Glu Glu Leu Lys Asp Phe Leu Gly Gin Arg Leu Thr Lys 
60 65 70 75 

aag ctt ttg gca tec tat ttg aaa gaa tac gga ttg age gaa aaa gaa 773 
Lys Leu Leu Ala Ser Tyr Leu Lys Glu Tyr Gly Leu Ser Glu Lys Glu 
80 85 90 

gcg get gac eta ttt gtt gaa aat ggc tat atg gaa age ggc caa aac 821 
Ala Ala Asp Leu Phe Val Glu Asn Gly Tyr Met Glu Ser Gly Gin Asn 
95 100 105 

att etc gac gtg ttt atg ttt gaa tac gaa ttg gac gat gcg etc tac 869 
lie Leu Asp Val Phe Met Phe Glu Tyr Glu Leu Asp Asp Ala Leu Tyr 
110 115 120 

ace gtg aca tat gaa gaa gac gat ttt cag ate gga aac atg ttt caa 917 
Thr Val Thr Tyr Glu Glu Asp Asp Phe Gin lie Gly Asn Met Phe Gin 
125 130 135 

gaa ttg ggt gtg gat gat cag gag tgg gaa aga etc gtg aat cac etc 965 
Glu Leu Gly Val Asp Asp Gin Glu Trp Glu Arg Leu Val Asn His Leu 
140 145 150 155 

cga aaa gtg cgc gat aac aat ccg aac ctt gaa aat gac ttg atg get 1013 
Arg Lys Val Arg Asp Asn Asn Pro Asn Leu Glu Asn Asp Leu Met Ala 
160 165 170 

ctt gga gaa cgt ctt gaa gcg gta gcc gat ttc gag tct gta tea gag 1061 
Leu Gly Glu Arg Leu Glu Ala Val Ala Asp Phe Glu Ser Val Ser Glu 
175 180 185 

ctg tea get cag gat ate get gaa tgc tgt cca ttt taacgatctt 1107 
Leu Ser Ala Gin Asp lie Ala Glu Cys Cys Pro Phe 
190 195 



cagaagaege 


tcgaagtgaa 


aacgaatatt 


atcttgttaa 


gaeggaaaga 


aaaaagaagt 


1167 


gtctttgacg 


aegcttgtea 


gtgetgaaga 


tctgaaggga 


gcaagcctcc 


tagtggaagt 


1227 


atacgatctg 


cagggcaatt 


tcattttgga 


tgtattgctg aegectgaaa 


tgateggate 


1287 


tgatttaatt 


catgacacag 


ggtcgaaagt 


gaagcaaacc 


caaaeggctg 


ttaaacacga 


1347 


cgcaaagaaa 


tctcatgtga 


aaaagacggt 


taaaggtgca 


aagcttccga 


aaaeggcegg 


1407 


geattacgea 


gaatggtcga 


tetttggege 


cgttctgatg 


tttggcggat 


tgtttatggt 


1467 


cagaaggctt 


egaaaagegg 


cttaacattt 


tacttcccat 


tctaagtctg 


tatagaatgg 


1527 


gaagttttta 


taaggagtga 


aaggaaatta 


aggcacatcg 


aaaaaagatc 


atctggcttg 


1587 
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# • 



cagccattgc 



<210> 248 

<211> 199 

<212> PRT 

<213> Bacillus lichenif ormis 

<400> 248 



Met Lys Lys Arg Leu Met Ser Leu Leu Val Cys lie Leu Val Leu Val 
1 5 10 15 



Pro Ala Ala Gly Ala Phe Ala Ala Pro Lys Gin Ala Glu Leu Lys Asp 
20 25 30 



Tyr Leu Glu Glu lie Gly Met Thr Glu Lys Glu Leu Glu Ala Tyr Leu 
35 40 45 



Gin Asp Thr Tyr Asp Glu Ser Leu Lys Gly Phe Asp Ser Val Glu Glu 
50 55 60 



Leu Lys Asp Phe Leu Gly Gin Arg Leu Thr Lys Lys Leu Leu Ala Ser 
65 70 75 80 



Tyr Leu Lys Glu Tyr Gly Leu Ser Glu Lys Glu Ala Ala Asp Leu Phe 
85 90 95 



Val Glu Asn Gly Tyr Met Glu Ser Gly Gin Asn lie Leu Asp Val Phe 
100 105 110 



Met Phe Glu Tyr Glu Leu Asp Asp Ala Leu Tyr Thr Val Thr Tyr Glu 
115 120 125 



Glu Asp Asp Phe Gin lie Gly Asn Met Phe Gin Glu Leu Gly Val Asp 
130 135 140 



Asp Gin Glu Trp Glu Arg Leu Val Asn His Leu Arg Lys Val Arg Asp 
145 150 155 160 



Asn Asn Pro Asn Leu Glu Asn Asp Leu Met Ala Leu Gly Glu Arg Leu 
165 170 175 



Glu Ala Val Ala Asp Phe Glu Ser Val Ser Glu Leu Ser Ala Gin Asp 
180 185 190 



480 



# 



lie Ala Glu Cys Cys Pro Phe 
195 



481 



